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Abstract 

ism 
mm 

TE-»a(i) 



(57) [Abstract ] 
[Objective ] 

selectivity to be high vis-a-vis cancer cell , being effective, 
vis-a-vis solid tumor furthermore low toxicity it offers 
antitumor agent . 

[Constitution ] 

Below-mentioned General Formula (1) 
[Chemical Formula 1 ] 




StN*TIB-fx^(2) And below-mentioned General Formula (2) 
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R 2 0' 



1994-5-6 




(l) 



Stf"Fffi-*K(2) 
lit 2] 

R0 2 C 



HN. 



C0 2 R 




And below-mentioned General Formula (2) 
[C hemical Formula 2 ] 



(2) 



[In Formula, as for R lower alkyl group of 
C<sub>l</sub>~C<sub>4</sub>, as for R<sup>K/sup>;al 
-amino acid residue and, ] 

[Chemical Formula 3 ] 



-C- (CH=CH), 



■X 1 



X 3 



(X 1 , x\ x 3 liSlci&lEL-OKfDST, OH, OR 3 
(R 3 [*ja«$*lTL^T : t,«feL^ItM*fc[*»Stt 
(D Ci~C 6 (Dm&Tl^llA. B&SftTl^Tt 

ja^u-^a), ocor 3 (r 3 itmmtmc). ch 

cxnojO 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
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straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 4 ] 



— N 



R 4 



N C0R 5 



/ R 4 
" N \C0,R 3 



(r 4 ris r 5 itmziiiLLrymmT. mmzh 

[lb 5] 



(R<sup>4</sup> and R<sup>5</sup> becoming independent 
mutually, show lower alkyl group , optionally substitutable 
aryl group of C<sub>K/sub>~C<sub>6</sub> of hydrogen 
atom , optionally substitutable straight or branched , (As for 
R<sup>3</sup> same as description above). ) 

[Chemical Formula 5 ] 




(x\ x 5 , x 6 teEic&a i/CTkltJg^ , or 3 , £ 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup>, or ) 
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-CHaN< 



\ R 5 



(R\ R 5 liHUaEirlBlC). (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) 

Ut 8] [Chemical Formula 8 ] 

- nhcon( r5 

(R\ R 5 lifJlB<!:|5lC), Z 1 li O, S, NR 4 (R 4 lilt) (As for R<sup>4</sup>, R<sup>5</sup> same as description 

lEdrlBlC), n li 0-2 "kw^t '„ above) As for Z<sup>l</sup> O, S, NR<sup>4</sup> (As 

for R<sup>4</sup> same as description above), as for n 0 - 2 

is shown. 

). ) 

[it 9] [Chemical Formula 9 ] 
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(X 7 1* 0,S W-tzit NH X 8 li CH mz\t N 

(x\ x 2 , x 3 fccbtf z 1 lilfilE^lBli:)). 

lit 10] 




(X 9 X 10 liSICttlELT CH N £ 

[lb 11] 



X 3 

1 

X<sup>7</sup> shows O, S or NH, X<sup>8</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>3</sup> and Z<sup>K/sup> same as description 
above), 



[Chemical Formula 10 ] 




1 



X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, show CH or N, (As for X<sup>l</sup>, 
X<sup>2</sup>, X<sup>3</sup>, X<sup>8</sup> and 
Z<sup>K/sup> same as description above), 

[Chemical Formula 1 1 ] 
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"X 12 v 7 ^ 

ii x 

z 1 



(X 11 Rtf X 12 liSl^i^LT CH N £^ 

f (x 1 , x 2 , x\ x 7 fc^tf z 1 liffifE^i:)). 

Ut 12] 

e. 

(R 6 liiC a,b,c £tz\t d ^^(X 1 , X 2 , X 7 , X 8 
[lb 13] 



X<sup>l l</sup> and X<sup>12</sup> becoming 
independent mutually, show CH or N, (As for 
X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup>, 
X- sup 7- sup and Z sup I sup - same as description 
above), 

[Chemical Formula 12 ] 



R<sup>6</sup> shows type a, b, c or d, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup>, 
X<sup>8</sup> and Z<sup>K/sup> same as description 
above), 

[Chemical Formula 13 ] 
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— C 



X 2 X 1 



X 4 

X 6 
X 6 



z 1 



(x 13 li o,s Sfcte nh x 14 li ch 

n £jj^(x\ x 2 , x\ x\ x\ x\ x 8 ts&tf z' 



X<sup>13</sup> shows 0, S or NH, X<sup>14</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup>, 
X<sup>7</sup>, X<sup>8</sup> and Z<sup>K/sup> same 
as description above) 

[Chemical Formula 14 ] 



-c-w-c- 



z 1 



(W (*, -(CH 2 ) m -, -(CH 2 ) ln -Z 2 -(CH 2 )„-*fcl*) 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>2</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[Chemical Formula 15 ] 
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H H 



ZZT? Z 2 1* S,0,NH £tfU m fc&Tf n liSIC 
)£. 

"To 

]-e*t>**i4tfpp-f>K— ;i/S?*;i/#>lls? 

TIH-«a(3) 



[lb 16] 




It shows, (As for Z<sup>l</sup> same as description above). 

Z<sup>2</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0-16. 

) 

As for R<sup>2</sup> with protecting group or in-vivo of 
hydrogen atom , hydroxy group degradable substituent , 

Y shows halogen atom , aryl sulfonyloxy group , lower alkyl 
sulfonyloxy group , haloalkyl sulfonyloxy group or azido . 

] With those optical isomer , and pharmacologically 
acceptable salt . of pyrrolo indole dicarboxylic acid diester 
derivative , which is displayed 

[Claim 2] 

Below-mentioned general formula (3) 
[Chemical Formula 1 6 ] 



(3) 
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(HE + , R I* C,~C 4 (DUW)^)^^, R 7 

HUgT-SfcteTS/arofiSU^ r 8 li7K«Ji 



Tt2-flSSC(4) 



lit 17] 




[M**4] 

Tt5-flSiC(3a) 
[lb 18] 



1994-5-6 

pyrrolo indole dicarboxylic acid diester intermediate . which 
is displayed with (In Formula, as for R lower alkyl group of 
C<sub>l^sub>~C<sub>4</sub>, as for the R<sup>7</sup> 
protecting group of hydrogen atom or amino group , as for 
R<sup>8</sup> protecting group of hydrogen atom or 
hydroxy group , as for Y protecting group , halogen atom , 
aryl sulfonyloxy group , lower alkyl sulfonyloxy group , 
haloalkyl sulfonyloxy group or azido of hydroxy group , 
hydroxy group is shown. ) 

[Claim 3 ] 

Below-mentioned general formula (4) 
[Chemical Formula 17] 



(4) 



[shikuropuropapiroroindoorujikambon ] acid diester 
intermediate . which is displayed with (In Formula, as for R 
lower alkyl group of C<sub>K/sub>~C<sub>4</sub>, as for 
the R<sup>7</sup> protecting group of hydrogen atom or 
amino group is shown. ) 

[Claim 4 ] 

Below-mentioned General Formula (3 a ) 
[Chemical Formula 1 8 ] 
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(HE + , R li d~C 4 (DUmm* R 9 \£7 
HlLTTIB-^5E(3b) 



[1b 19] 




5C(3c) 
[lb 20] 



1994-5-6 



(3a) 



deprotection doing compound which is displayed with (In 
Formula, as for R lower alkyl group of 
C<sub>l</sub>~C<sub>4</sub>, as for the R<sup>9</sup> 
protecting group of amino group , as for Y halogen atom , aryl 
sulfonyloxy group , lower alkyl sulfonyloxy group , haloalkyl 
sulfonyloxy group or azido is shown. ) thebelow-mentioned 
General Formula (3 b ) 

[Chemical Formula 19] 



(3b) 



Below-mentioned General Formula which designates that it 
makes compound or its salt which is displayed with (In 
Formula, as for R, Y same as description above. ), this 
compound acylation or to imidoyl itconverts as feature (3 c ) 

[Chemical Formula 20 ] 
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(3c) 



[lb 21] 



(In Formula, as for R<sup>K/sup>;al -amino acid residue 
and,) 

[Chemical Formula 21 ] 



a. 



-C- (CH=CH) n 



TV 

X 3 



(X 1 . X\ X 3 liSlcttiELT7K*)l^ . OH. OR 1 

(R 3 l;W&£*iT^Tt,<i:^it«*fc(*#«tt 
cd Ci~c 6 fl)fift7;i/*;i/*, am^tir^rt 

c fcL^7 l J-;^a), OCOR 3 (R 3 HU !E<*r pe] C). CH 

o.no 2 o 



-N 



R 4 



\ R 5 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alky] group . 
optionally substitutable aryl group of 
C<sub>K/sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 22 ] 



— N 



R 4 



R 4 



^COR 5 Nn C0 2 R 3 



(R 4 mS r 5 teElc&a i/c**^ , WmZh 

^^^-(R 3 lifjfB<!:^li:)„), 
lit 23] 



(R<sup>4</sup> and R<sup>5</sup> becoming independent 
mutually, show lower alkyl group , optionally substitutable 
aryl group of C<sub>l</sub>~C<sub>6</sub> of hydrogen 
atom , optionally substitutable straight or branched , (As for 
R<sup>3</sup> same as description above). ) 

[Chemical Formula 23 ] 
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(X\ X 5 , X 6 liSI-jttjiL'Oki^Jf 0R\ * (As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
tz li) becoming independent mutually, hydrogen atom , 

OR<sup>3</sup>, or ) 

[ -lb 24] [Chemical Formula 24 ] 
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[ it 26] [Chemical Formula 26 ] 

— NHCON 



S R 5 



(R\ R 5 l£fltB£|s]C)* Z 1 li C\ S. NR 4 (R 4 liM (As for R<sup>4</sup>, R<sup>5</sup> same as description 

t&t\5\£)* n it 0-2 JSto above) As for Z<sup>K/sup> O, S, NR<sup>4</sup> (As 

for K sup 4- sup same as description above), as for n 0 - 2 

is shown. 



)s ) 

lit 27] [Chemical Formula 27 ] 



b. 



X 1 
X 3 



(X 7 1* 0,S £tz\& NH X s I* CH N X<sup>7</sup> shows O, S or NH, X<sup>8</sup> shows 

^ ^"f (X 1 , X\ X 3 fccfctf Z 1 li WitZtmC)). CH orN, (As for X<sup>K/sup>, X<sup>2</sup>, 

X<sup>3</sup> and Z<sup>K/sup> same as description 

above), 

lit 28] [Chemical Formula 28 ] 
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C. 



X 1 



(X 9 fc<fct>* X 10 Itrnz^tLLX CH Ztzlt N £ 

*f(X\ X 2 , x 3 -x s «fctf z' lilfilE^lBli:)). 



d. 



X<sup>9</sup> and X<sup>10</sup> becoming independent 
mutually, show CH or N, (As for X<sup>K/sup>, 
X<sup>2</sup>, X<sup>3, </sup>X<sup>8</sup> and 
Z<sup>K/sup> same as description above), 

[Chemical Formula 29 ] 



HX 12 y7 X 



(X 11 Rlf X 12 liSlcttlELT CH N £jp 

^"(X 1 , X\ x\ X 7 fccfctJJ z 1 liHutstlsii:)), 



X<sup>l l</sup> and X<sup>12</sup> becoming 
independent mutually, show CH or N, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup>, 
X<sup>7</sup> and Z<sup>K/sup> same as descriptior 
above), 

[Chemical Formula 30 ] 
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H 



e. 



|| X 2 X 1 

z 1 



(R 6 liSC a,b,c d &^t(X\ X\ X\ X 8 



[ft 31] 



f. 



R<sup>6</sup> shows type a, b, c or d, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup>, 
X sup 8 sup and Z sup I sup same as descriptor 
above), 

[Chemical Fonnula 31 ] 



14 



X 6 



(X 13 it 0,S NH £^L, X 14 li CH 

N ^^"(X 1 , X\ X\ X\ X\ X\ X s fc&lf Z 1 



X<sup>13</sup> shows O, S or NH, X<sup>14</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup>, 
X<sup>7</sup>, X<sup>8</sup> and Z<sup>K/sup> same 
as description above) 

[Chemical Formula 32 ] 
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-c-w-c- 



g. 



(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 2 -(CH 2 ) n -*fcli) 
Ut 33] 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>2</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[C hemical Formula 33 ] 




ZZV Z 2 it S,0,NH m fc£l>* n liSIC 

ttAELT0~16-efe-g>o 

[11**5] 
TtB-flg5C(3c) 
[lb 34] 



It shows, (As for Z<sup>K/sup> same as description above). 

Z<sup>2</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0-16. 

) As for R and Y same as description above) with 
manufacturing method . of compound which is displayed 

[Claim 5 ] 

Below-mentioned General Formula (3 c ) 
[Chemical Formula 34 ] 
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(3c) 



(In Formula, as for R lower alkyl group of 
C<sub>K/sub>~C<sub>4</sub>, as for R<sup>l</sup>;a? 
-amino acid residue and, ) 

[C hemical Formula 35 ] 



a. 



-C- (CH=CH) n 



X 3 



(X 1 , X 2 , X 3 liSICtttLl/OKfftJIT , OH, OR 3 

(R 3 (*B»£;hT^Tt,<i:^it«*fc(*#«tt 

(D Ci~C 6 (Dm&7)\s*)\s£. B^tlTlTt 
cfcL^'J-^S), OCOR 3 (R 3 liHUfEirlslO. CH 

0,N0 2 0 



— N 



R 4 



\ R 5 



(As for X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 36 ] 



— N 



N C0R 5 



/ R 4 
" N \C0,R 3 



(R 4 Rlf R 5 liSlctt5:LT7K*JST . W&ZH 



(R<sup>4</sup> and R<sup>5</sup> becoming independent 
mutually, show lower alkyl group , optionally substitutable 
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B^$^XTL'»'C ; tjcfcL^7' l J— aryl group of C<sub>K/sub>~C<sub>6</sub> of hydrogen 
^-^"t"(R 3 I£hu!E<!:|5] 0) o ), atom , optionally substitutable straight or branched , (As for 

R<sup>3</sup> same as description above). ) 

lit 37] [Chemical Formula 37 ] 




(x\ x\ x 6 itmz^iLLX7mm^ , or 3 , * 
fci*) 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
OR<sup>3</sup>, or ) 

[Chemical Formula 38 ] 
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[ it 40] [Chemical Formula 40 ] 

— NHCON 



S R 5 



(R\ R 5 lifJtBdrlBiC)* Z 1 li C\ S. NR 4 (R 4 lilu (As for R<sup>4</sup>, R<sup>5</sup> same as description 

t&t\5\£)* n It 0-2 Jit. above) As for Z<sup>K/sup> O, S, NR<sup>4</sup> (As 

for K sup 4- sup same as description above), as for n 0 - 2 

is shown. 



)s ) 

[lb 41] [Chemical Formula 41 ] 



b. 



xL Y 55 ^_ 



X 1 

x : 

X 3 



(X 7 1* 0,S £tz\& NH JiU X s I* CH £7cl* N X<sup>7</sup> shows O, S or NH, X<sup>8</sup> shows 

£i"t(X\ X\ X 3 fccfclN* Z 1 1* HUIH<!:|p1C)), CH orN, (As for X<sup>K/sup>, X<sup>2</sup>, 

X<sup>3</sup> and Z<sup>K/sup> same as description 

above), 

lit 42] [Chemical Formula 42 ] 
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z 1 

(X 9 fc&tf X 10 liSl^ffitLLT CH -£tzi& N £ X<sup>9</sup> and X<sup>10</sup> becoming independent 
^(X 1 , X 2 , x\ X 8 cfeLN* Z 1 list IE<t|s] mutually, show CH or N, (As for X<sup>K/sup>, 

X<sup>2</sup>, X<sup>3</sup>, X<sup>8</sup> and 
Z<sup>K/sup> same as description above), 

[ it 43 ] [Chemical Formula 43 ] 




(X 11 Rlf X 12 liSlcJ(4±z:LT CH ^tzlt N &7ji X<sup>l K/sup> and X<sup>12</sup> becoming 

"^"(X 1 , X 2 , X\ X 7 fc&lf Z 1 l*ffJlE<t:f5]0). independent mutually, show CH or N, (As for 

X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup>, 
X<sup>7</sup> and Z<sup>K/sup> same as description 
above), 

[ it 44] [Chemical Formula 44 ] 
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H 



e. 



|| X 2 X 1 

z 1 



(R 6 liSC a,b,c d %^t(X\ X\ X\ X 8 



Ut 45] 



f. 



(R<sup>6</sup> shows type a, b, c or d, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup>, 
X 'sup -X- - sup - and Z-'-sup> l< sup'-- same as descriptor 
above). ) 

[Chemical Formula 45 ] 



14 



x a 

X 6 



(X 13 it o,s *7cl£ nh x 14 1* ch 

N ^^"(X 1 , X\ X\ X 5 , X 6 , X\ X 8 fc<£cj Z 1 

i*«rffitHi:)) 



X<sup>13</sup> shows O, S or NH, X<sup>14</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup>, 
X<sup>7</sup>, X<sup>8</sup> and Z<sup>K/sup> same 
as description above) 

[Chemical Formula 46 ] 
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-c-w-c- 



g. 



(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 2 -(CH 2 ) n -£7ili) 
lit 47] 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>2</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[C hemical Formula 47 ] 




ZZV Z 2 it S,0,NH &7fL. m fc£l>* n liSIC 
ttAELT0~16-efe-g>o 

)£\Y it/^fym^.T')-^*^-)^ 

-«a(3d) 



It shows, (As for Z<sup>K/sup> same as description above). 

Z<sup>2</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0-16. 

) Y shows halogen atom , aryl sulfbnyloxy group , lower alkyl 
sulfonyloxy group , haloalkyl sulfonyloxy group or azido . 



) With hydroxy group of compound which is displayed with 
in-vivo the degradable below-mentioned General Formula 
which designates that it protects with substituent as feature (3 
d) 

[Chemical Formula 48 ] 
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C02R 




(3d) 



(a*, r 10 &±#fivwsintjifr&&<j)& 
tia£^u r, r 1 as y itmntmCo yes 

[Sf*« 6] 

TIE-|S^(3c) 



[1b 49] 

RO,C 



C0 2 R 




manufacturing method . of compound which is displayed with 
(In Formula, R<sup>10</sup> degradable to show protecting 
group of hydroxy group with in-vivo , as for R, 
R<sup>K/sup> and Y same as descriptionabove. ) 

[Claim 6] 

Below-mentioned General Formula (3 c) 
[Chemical Formula 49 ] 



(3c) 



(SC«K RteCi-C^ffiftTVl/*^**, R 1 tea 



(In Formula, as for R lower alkyl group of 
C<sub>l</sub>~C<sub>4</sub>, as for R<sup>K/sup>;al 
-amino acid residue and, ) 

[Chemical Formula 50 ] 
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-C-(CH = CH) n -f 5 
L X 3 



(x 1 , x\ x 3 liSlcffitEi/oRUJI^ oh, or 3 

(r 3 {mmhxi^u^m.m^tzit'Amt 

(D Ci~c« (Dm&TJ\;*ji>&. mmihr^ri 

«fcl*7'J-,/l>S)» OCOR 3 (R 3 liftME^i:). CH 

(XN020 



[lb 51] 



^^^(R 3 l*HUfB<!:^li:)o), 
[lb 52] 



(As for X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>l</sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
NO<sub>2</sub>, ) 

[Chemical Formula 51 ] 




(R<sup>4</sup> and R<sup>5</sup> becoming independent 
mutually, show lower alkyl group , optionally substitutable 
aryl group of C<sub>K/sub>~C<sub>6</sub> of hydrogen 
atom , optionally substitutable straight or branched , (As for 
R<sup>3</sup> same as description above). ) 

[Chemical Formula 52 ] 



-N 



R 4 



N R 5 



— N 



R 4 



N C0R 5 
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(X\ X 5 , X 6 liSI-jttjiL'Oki^Jf 0R\ * (As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
tz li) becoming independent mutually, hydrogen atom , 

OR<sup>3</sup>, or ) 

Ut 53] [Chemical Formula 53 ] 
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lit 55] [Chemical Formula 55 ] 

— NHCON 



S R 5 



(R\ R 5 l£nt\tltf5\£). Z 1 li C\ S. NR 4 (R 4 l£U (As for R<sup>4</sup>, R<sup>5</sup> same as description 

titfsiC). n It 0-2 Jit. above) As for Z<sup>K/sup> O, S, NR<sup>4</sup> (As 

for K sup 4- sup same as description above), as for 11 0 - 2 

is shown. 



)s ) 

lit 56] [Chemical Formula 56 ] 



b. 



xL Y 55 ^_ 



X 1 

x : 

X 3 



(X 7 1* 0,S £tz\& NH JiU X s I* CH £7cl* N X<sup>7</sup> shows O, S or NH, X<sup>8</sup> shows 

£i"t(X\ X\ X 3 fccfclN* Z 1 1* HUIH<!:|p1C)), CH orN, (As for X<sup>K/sup>, X<sup>2</sup>, 

X<sup>3</sup> and Z<sup>K/sup> same as description 

above), 

lit 57] [Chemical Formula 57 ] 
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z 1 

(X 9 fc&tf X 10 liSl^ffitLLT CH -£tzi& N £ X<sup>9</sup> and X<sup>10</sup> becoming independent 
^(X 1 , X 2 , x\ X 8 cfeLN* Z 1 list IE<t|s] mutually, show CH or N, (As for X<sup>K/sup>, 

X<sup>2</sup>, X<sup>3</sup>, X<sup>8</sup> and 
Z<sup>K/sup> same as description above), 

Ut 58] [Chemical Formula 58 ] 




(X 11 Rlf X 12 liSlcJ(4±z:LT CH ^tzlt N &7ji X<sup>l K/sup> and X<sup>12</sup> becoming 

"^"(X 1 , X 2 , X\ X 7 fc&lf Z 1 l*ffJlE<t:f5]0). independent mutually, show CH or N, (As for 

X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup>, 
X<sup>7</sup> and Z<sup>K/sup> same as description 
above), 

lit 59] [Chemical Formula 59 ] 
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H 



e. 



|| X 2 X 1 

z 1 



(R 6 liSC a,b,c d &^t(X\ X\ X\ X 8 



lit 60] 



f. 



R<sup>6</sup> shows type a, b, c or d, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup>, 
X sup 8 sup and Z sup I sup same as descriptor 
above), 

[Chemical Fonnula 60 ] 



14 



x a 

X 6 



(X 13 li 0,S £tz\£ NH £^L, X 14 li CH 

N ^^"(X 1 , X\ X\ X\ X\ X\ X s fc&lf Z 1 



X<sup>13</sup> shows O, S or NH, X<sup>14</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup>, 
X<sup>7</sup>, X<sup>8</sup> and Z<sup>K/sup> same 
as description above) 

[Chemical Formula 61 ] 
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-c-w-c- 



g. 



(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 2 -(CH 2 ) n -*fcli) 
lit 62] 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>2</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[Chemical Formula 62 ] 




ZZV Z 2 it S,0,NH &7fL. m fc£l>* n liSIC 
ttAELT0~16-efe-g>o 

)£\Y it/^fym^.T')-^*^-)^ 



It shows, (As for Z<sup>K/sup> same as description above). 

Z<sup>2</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0-16. 

) Y shows halogen atom , aryl sulfonyloxy group , lower alkyl 
sulfonyloxy group , haloalkyl sulfonyloxy group or azido . 



) With compound which is displayed under base catalyst 
existing ring closing thebelow -mentioned General Formula 
which designates that it does as feature (4 a) 



[Chemical Formula 63 ] 
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C0 2 R 




(4a) 



CO2R 




manufacturing method . of compound which is displayed with 
(In Formula, as for R and R<sup>l</sup> same as description 
above. ) 

[Claim 7] 

Below-mentioned General Formula (4 a ) 
[Chemical Formula 64 ] 



(4a) 



(SC*» R[*Ci~C 4 ©fiilR7';U*;i'** , R 1 1* Of 



(In Formula, as for R lower alkyl group of 
C<sub>l</sub>~C<sub>4</sub>, as for R<sup>K/sup>;al 
-amino acid residue and, ) 

[Chemical Formula 65 ] 
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L X 3 



(x 1 , x\ x 3 liSicffitEi/okltlg^ oh, or 3 

(R 3 [*ja«$*lTL^Tt,J:L^tg*fctt»«tt 

(D c,~c 6 <Dffitt7;i^uSL BStefiT^-ct, 

«fcl*7'J-,/l>S)* OCOR 3 (R 3 liftME^i:). CH 

O.N0 2 0 



lit 67] 



(As lor \ sup I sup . \ sup 2 sup . \ sup 3 sup 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of 
C<sub>K/sub>~C<sub>6</sub> of optionally substitutable 
straight or branched ), the OCOR<sup>3</sup> (As for 
R<sup>3</sup> same as description above), CHO, 
NO<sub>2</sub>, ) 




R<sup>4</sup> and R<sup>5</sup> becoming independent 
mutually, show lower alkyl group , optionally substitutable 
aryl group of C<sub>K/sub>~C<sub>6</sub> of hydrogen 
atom , optionally substitutable straight or branched , (As for 
R<sup>3</sup> same as description above), 

[Chemical Formula 67 ] 



[Chemical Formula 66 ] 



>R 4 >R 4 
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(X\ X 5 , X 6 liSI-jttjiL'Oki^Jf 0R\ * (As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
tz li) becoming independent mutually, hydrogen atom , 

OR<sup>3</sup>, or ) 

lit 68] [Chemical Formula 68 ] 
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[ it 70] [Chemical Formula 70 ] 

— NHCON 



S R 5 



(R\ R 5 lifJtBdrlBiC)* Z 1 li C\ S. NR 4 (R 4 lilu (As for R<sup>4</sup>, R<sup>5</sup> same as description 

t&t\5\£)* n it 0-2 JSto above) As for Z<sup>K/sup> O, S, NR<sup>4</sup> (As 

for K sup 4- sup same as description above), as for n 0 - 2 

is shown. 



)s ) 

[ lb 7 1 ] [Chemical Formula 7 1 ] 



b. 



xL Y 55 $_ 



X 1 

x : 

X 3 



(X 7 1* 0,S £tz\& NH X s I* CH *7cl* N X<sup>7</sup> shows O, S or NH, X<sup>8</sup> shows 

£*f(X\ X\ X 3 fc s £t>* Z 1 1* WitZtmC)). CH orN, (As for X<sup>K/sup>, X<sup>2</sup>, 

X<sup>3</sup> and Z<sup>K/sup> same as description 

above), 

lit 72] [Chemical Formula 72 ] 
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C. 




(X 9 fc\fctf X'° liSl^ttiLLT CH Sfcft N £ 



X sup 9</sup> and X<sup>10</sup> becoming independent 
mutually, show CH or N, (As for X<sup>K/sup>, 
X<sup>2</sup>, X<sup>3</sup>, X<sup>8</sup> and 
Z<sup>K/sup> same as description above), 

[Chemical Formula 73 ] 



d. 



(X 11 RlS X 12 liSICttilLT CH N £^ 



lit 74] 



X<sup>l K/sup> and X<sup>12</sup> becoming 
independent mutually, show CH or N, (As for 
X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup>, 
X<sup>7</sup> and Z<sup>K/sup> same as descriptio 
above), 

[Chemical Formula 74 ] 
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H 



e. 



|| X 2 X 1 

z 1 



(R 6 liSC a,b,c d &^t(X\ X\ X\ X 8 



lit 75] 



f. 



R<sup>6</sup> shows type a, b, c or d, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>7</sup>, 
X sup 8 sup and Z sup I sup same as descriptor 
above), 

[Chemical Formula 75 ] 



14 



X 6 



(X 13 it 0,S NH £^L, X 14 li CH 

N ^^"(X 1 , X\ X\ X 5 , X 6 , X\ X s fc&lf Z 1 



X<sup>13</sup> shows O, S or NH, X<sup>14</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup>, 
X<sup>7</sup>, X<sup>8</sup> and Z<sup>K/sup> same 
as description above) 

[Chemical Formula 76 ] 
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-c-w-c- 



g. 



(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 2 -(CH 2 ) n -*fcli) 
Ut 77] 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>2</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>- or ) 

[C hemical Formula 77 ] 




ZZV Z 2 li S,0,NH m fccfctf n \£K\Z 



It shows, (As for Z<sup>K/sup> same as description above). 

Z<sup>2</sup> shows S, O, NH here, m and n is becoming 
independentmutually, 0-16. 



) With below-mentioned General Formula which designates 
that acid isadded to compound which is displayed as feature 
(3c) 

[Chemical Formula 78 ] 
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(3c) 



7JU*rJW\>Hi-)\>tt*s&s no 
f (R fc£t>* R' ttfJtBtPQo )-C*t>**l«ft 

Specification 

[0001] 

*f6MI*tn:«» ftH*Stt**-*-**fS 1,2,3, 
6-T L h : 7tKPtfPP[3,2-e]'r>K— ;i/-7,8-i/* 
;U7H>ltvxX^;Hf«<*St>* 1 ,2,8,83-7^7 
tKP^O^P/^c]ePP[3,2-e]'f>K-M 

(5H)-7h>-6,7-v*;U/K>ltvxx^;HS«<*, 

[0002] 

CC-1065 7t)<ri/^-^-;u^' T^/WtV'V 
-?X(J.Antibiotics)j31 #,1211 M(1978), |s] 34 
#,1119 H(1981),USP4169888 mz^tzBM 
Omfctt-tZ-T^ttfr-msy A a^-tfl) 
WO87/06265 -§-,EP03 18056 l"v-^ 
-^l> 7>^/WtV'>^XJ42#,1229 
11(1989 ftffiW- 4-99774 ^[cP^^Tl^ 

-So 



CC-1065 (DftBft&ftffiVB 60-193989 
^.^W 2-502005 mz^tz^iLTi-jjJlsU 

isymcDmmmmm* 3-7287 3- 



manufacturing method . of compound which is displayed with 
(In Formula, Y shows halogen atom , aryl sulfonyloxy group , 
alkyl sulfonyloxy group , haloalkyl sulfonyloxy group or 
azido , (As for R and R<sup>K/sup> same as description 
above). ) 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention novel I. 2. 3. 6-teirali\ drop> rrolo (3 and 2 -c | 
indole -7, 8-dicarboxylic acid diester derivative and 1, 2, 8 
and 8 a- [tetorahidoroshikuropuropa ] {c } pyrrolo {3 and 2 
-e } indole -4 which possess antimicrobial , antineoplastic 
activity (5 H ) -on -6, 7-dicarboxylic acid diester derivative , 
regards optical isomer and those pharmacologically 
acceptable salt . 

[0002] 

[Prior Art ] 

CC-1065 "journal of [anchibaiotikkusu ] (Journal of 
Antibiotics (0021 - 8820) ics ) " Vol.31 , 1211page (1978), 
same Vol.34 , 1 1 19page (1981), in United States Patent 
4169888 number, the[deyuokarumaishin ] A and its analog 
which in addition possess similar structure the WO 87/06265 
number and EP 0318056 number, "Journal of the Chemical 
Society, Dalton Transactions [anchibaiotikkusu ] " Vol.42 , 
1229page (1989 ). is disclosed in Japan Unexamined Patent 
Publication Hei 4- 99774 number as antibiotic which 
possesses antibiotic activity , antineoplastic activity . 

[0003] 

Furthermore derivative of CC-1065 in Japan Unexamined 
Patent Publication Showa 60-193989 number and Japanese 
Publication of International Patent Application 2- 502005 



Page 45 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1994122684A 

128379 EP0354583 ^. EP0406749 mzffiTji 



[0004] 

mizttLTit^mzz^t&cDCD. m^icom^ 
mrMmiz-^Lx^m^m^<Dt^i\ 



rL*»-iB«tt[=fTfc:bftT(*ltf«ELV 
[0005] 

[0006] 

*few#e>(*TiH-«a(i)&i;(2) 



[0007] 
lit 79] 



1994-5-6 

number, in addition derivative of [deyuokarumaishin ] is 
disclosed in Japan Unexamined Patent Publication Hei 3- 
7287 number, Japan Unexamined Patent Publication Hei 3- 
128379 number, EP 0354583 number and EP 0406749 
number. 

These in each case whether it utilizes basic backbone of 
natural product thatway, are something which was induced 
from chemical modification from natural product . 

[0004] 

[Problems to be Solved by the Invention ] 

With surgical ablation , x-ray radiation therapeutic method , 
and with chemotherapy drug psychopharmacologic treatment 
etc are usedwith clinic as treatment method of cancer . 

Among these psychopharmacologic treatment is treatment 
method of only one with chemotherapy drug vis-a-vis cancer 
and end stage cancer which spread to each site of thebody. 

Originally, this psychopharmacologic treatment which is 
thought that burden of patient isleast, really because of strong 
side effect , has given terrible pain vis-a-vis patient . 

In addition, although effectiveness is shown vis-a-vis 
leukemia where the cell growth is fast among chemotherapy 
drug , those where effectiveness is low \ is-a-\ is solid tumor 
whose multiplication is slow are many. 

In reason a this way with chemotherapy drug , cancer therapy 
it is not alwaysdone first choice . 

[0005] 

these inventors on basis of present state of chemotherapy drug 
a this way,vis-a-vis cancer cell selectivity being effective 
vis-a-vis solid tumor highly, furthermore low toxicity tackled 
search of compound . 

[0006] 

[Means to Solve the Problems ] 

As for these inventors below-mentioned General Formula (1) 
and (2)) 

[0007] 

[Chemical Formula 79 ] 
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[0009] 
Ut 80] 



[In Formula, as for R lower alkyl group of 
C<sub>K/sub>~C<sub>4</sub>, as for R<sup>l</sup>;al 
-amino acid residue and, ] 

[0009] 

[Chemical Formula 80 ] 



a. 



-C - (CH=CH) n 



[0010] 

(X 1 , x\ X 3 liS[Ctt±LLT7K*HT , OH, OR 3 

(r 3 [*E«*fc(*»attfl)a«$*irL^rt,j: 
Ci~c 6 (Dm&7)^)^A. wWkZhxi^xi, 

<fcL^7'J— ^*), OCOR 3 (R 3 liHUlBtlsli:), CH 

CunOjO 



[0011] 

[lb 81] 



[0010] 

(As for X<sup>l</sup>, X<sup>2</sup>, X<sup>3</sup> 
becoming independent mutually, hydrogen atom , OH, 
OR<sup>3</sup> (As for R<sup>3</sup> lower alkyl group , 
optionally substitutable aryl group of optionally substitutable 
C<sub>l</sub>~C<sub>6</sub> of straight or branched ), 
the OCOR<sup>3</sup> (As for R<sup>3</sup> same as 
description above), CHO, NO<sub>2</sub>, ) 

[0011] 

[Chemical Formula 81 ] 
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— N 



/R4 
\ R 5 



— N 



R* 



^COR 5 



R* 



~ N \C0 2 R 3 



[0012] 

(R 4 &tf R 5 liS[ctti:LT7K*JIT, a^S^x 

^^^-(R 3 lifjfB<!:^li:)o) 
[0013] 



[0012] 

(R sup 4 sup and K sup 5 sup becoming independent 
mutually, show lower alkyl group , optionally substitutable 
aryl group of C<sub>K/sub>~C<sub>6</sub> of hydrogen 
atom , optionally substitutable straight or branched , (As for 
R<sup>3</sup> same as description above). ) 



[0013] 

[Chemical Formula 82 ] 




(x\ x\ x 6 \tmz>&±LLT7mmT % or 3 
i*) 



(As for X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup> 
becoming independent mutually, hydrogen atom , 
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OR<sup>3</sup> or ) 
[0015] [0015] 
[ -lb 83 ] [Chemical Formula 83 ] 



N 




R 4 
R 5 



[0016] [0016] 

{Z-ZTd R\ R\ R 5 limfiStfHlC)), (Here as for R<sup>3</sup>, R<sup>4</sup>, 

R<sup>5</sup> same as description above) 

[0017] [0017] 

Ut 84] [Chemical Formula 84 ] 



CH2N 





R 4 
R 5 
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[0018] [0018] 

(R\ R 5 lifJlB<!:|5lC), (As for R<sup>4</sup>, R<sup>5</sup> same as description 

above) 

[0019] [0019] 

[ -lb 85 ] [Chemical Formula 85 ] 



NHCON 



R 



R 



5 



[0020] [0020] 

(R\ R 5 lifJiBctlWlC), Z 1 li C\ S, NR 4 (R 4 lifl (As for R<sup>4</sup>, R<sup>5</sup> same as description 
fitWi C)s n li 0-2 &tf~?o above) As for Z<sup>K/sup> O, S, NR<sup>4</sup> (As 

for R<sup>4</sup> same as description above), as for n 0 - 2 

is shown. 

). ) 

[0021] [0021] 

[it 86] [Chemical Formula 86 ] 
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8 Xl 

[0022] [0022] 



(X 7 1* 0,S %tzl£ NH £ X 8 It CH £tzl£ N 
S^f(X'. x\ X 3 fccfet/ z 1 liluIE^lBli:),, ). 



(X<sup>7</sup> shows O, S or NH, X<sup>8</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>3</sup> and Z<sup>K/sup> same as description 
above). ) 



[0023] [0023] 

Ut 87] [Chemical Formula 87 ] 

II x 

Z 1 

[0024] [0024] 

(X 9 X 10 liS [CttlE LT CH £tz\& N £ (X<sup>9</sup> and X<sup>l 0</sup> becoming 

7Ht(X\ X 2 , X 3 , x'fccfctfZ 1 lifjfB(!:|5li:)o ), independent mutually, show CH or N, (As for 
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[0026] 

X<sup>l l</sup> and X<sup>12</sup> becoming 
independent mutually, show CH or N, (As for 
X<sup>K/sup>, X<sup>2</sup>, X<sup>3</sup> and 
Z<sup>K/sup> same as description above), 

[0027] 

[Chemical Formula 89 ] 



H 




[0028] [0028] 



[0026] 

X 11 Rlf X 12 l*SI3ttfil/C CH N Ziji 

t(x\ x\ x 3 ts&u z 1 \&mztmc)). 

[0027] 
lit 89] 
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(R 6 [*SC a,b,c Sfcte d £^(X„ X 2 , X 7 , X 8 fc 



[0029] 
[lb 90] 



R<sup>6</sup> shows type a, b, c or d, (As for 
X<sub>l^sub>, X<sub>2</sub>, X<sub>7</sub>, 
X<sub>8</sub> and Z<sup>K/sup> same as description 
above), 

[0029] 

[Chemical Formula 90 ] 




[0030] 

(X 13 1* O.S Sfcf* NH fcSU X 14 I* CH *fcI4 
N S'^t" (X 1 , X\ X\ X\ X\ X\ X s Z 1 



[0031] 
[lb 91] 



[0030] 

X<sup>13</sup> shows O, S or NH, X<sup>14</sup> shows 
CH or N, (As for X<sup>K/sup>, X<sup>2</sup>, 
X<sup>4</sup>, X<sup>5</sup>, X<sup>6</sup>, 
X<sup>7</sup>, X<sup>8</sup> and Z<sup>K/sup> same 
as description above) 

[0031] 

[Chemical Formula 91 ] 

- c -w - c- 

z 1 



[0032] 

(W it. -(CH 2 ) m -, -(CH 2 ) m -Z 2 -((CH 2 )„-, f=fc(*)) 



[0033] 



(As for W, - (CH<sub>2</sub> ) <sub>m</sub>-, - 
(CH<sub>2</sub> ) <sub>m</sub>-Z<sup>2</sup>- 
(CH<sub>2</sub> ) <sub>n</sub>-, or ) 
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[Chemical Formula 92 ] 



H H 



H 



[0034] 

ZZT? Z 2 It S,0,NH fcSU m fc<fctf n ttSIC 

a£LT (M6 -eft*. 

)*s r 2 i±7k*ST. 7kitacDfiiia, *fci* 
]-e*t>**i4tfpp-f>K— ;i/S?*;i/#>lls? 



[0035] 

TH-^a^^-h'j^nnxh+v*;^-;^ 

+va,2,2,2-h'Jy'PP-l,l-v^;UXhJrv* 

~c 4 0fi!iiS7;i/ J F;i/a,'<>v;b*,4-yr-JF 

y^^vibS, 2,4-v^h+v^>v^tt, ^> 



H 



It shows, (As for Z<sup>K/sup> same as description above). 

Z sup 2- sup shows S. O. NH here, m and n is becoming 
independentmutually, 0-16. 

) As for R<sup>2</sup> degradable substituent , as for Y 
halogen atom , aryl sulfonyloxy group , lower alkyl 
sulfonyloxy group , haloalkyl sulfonyloxy group or azido is 
shown with protecting group , or in-vivo of hydrogen atom , 
hydroxy group . 

] With it possessed optical isomer of pyrrolo indole 
dicarboxylic acid diester derivative , which is displayed and 
the antibacterial action and antineoplastic activity where those 
pharmacologically acceptable salt are superior, furthermore 
the selectivity for cancer cell to be high discovered fact that it 

[0035] 

protecting group of amino group straight chain or branched 
lower alkoxycarbonyl amino acid basis of methoxycarbonyl 
group , ethoxy carbonyl group , isopropoxy carbonyl group , 
t-butoxycarbonyl group jpl 1 basic or other carbon number 
2-7, 2, 2 and2 - [torikui-oroetokishikamboniruokishi ] basis, 
2, 2 and 2 -trichloro -1,1- dimethyl ethoxy carbonyl group or 
other haloalkoxy carbonyl group , [benjiruokishikaruboniru ] 
basis, 4 - [metokishibenjiruokishikarubonim ] basic or other 
substituted or unsubstituted aralkyloxy carbonyl group 
ismeant here. 

protecting group of hydroxy group lower alkyl group , benzyl 
group , 4- methoxy benzyl group , 2, 4- dimethoxy benzyl 
group , benzhydril basis and trityl group or other substituted 
or unsubstituted aralkyl group etc of methyl group , ethyl 
group or other C<sub>K/sub>~C<sub>4</sub> aremeant. 
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tim:* ja^u^^a, $J;ti£\ N-ffi«& 

□ l )isSt)Jl'>$—Jl'3i~£tz{& 3-(vy^;U75y)t° 
^t 0 PUv^;i^x;i,a x 4-(v^u7:=/)if 

^'Jv/^^tH-^S. (4-y^;i/-i-t°^^v- 
;i/)*;i/7tt"-;i,a x [4-[2-(vy^;u75y)x^;u]- 
l-t°^7v-;H*;^-;i,a. [4-(2-(tKn+v 

x^;u)-i-t°^7v-;i/]*;L/7tt~-;ua, 3^1* 

[4-[2-[2-(vy^;i/75y)xh+v]x^;U]-l-t°^ 
-Civets l-"E)^jy±)^-)^. 7'J— 

j^tzit7}^)^mm^htz^'))^^m 

[0036] 

*»wi=J:*i(i»±iH-ifta(i)&tf(2)-e*t> 



[0037] 

IP*,, TfE-fi£jt(3a) 

[0038] 

[^ 93] 

R0,C 



CO2R 




2 - (hydroxyethyl ) - 1 -piperazinyl ] carbonyl group , or it 
means silyl group etc which [4 - [2 - [2 - (dimethylamino ) 
ethoxy ] ethyl ] - 1 -piperazinyl ] carbonyl group or other 
optionally substitutable 1 - piperazinyl carbonyl group or 
issubstituted with optionally substitutable 1- morpholino 
carbonyl group , aryl or alkyl jpl 1 , disassembles with in- vivo 
and it shows substituent which gives hydroxy group . 4 - In 
addition, with in-vivo degradable substituent lower alkanoyl 
group , ants Roy jpl 1 basis and lower alkoxycarbonyl amino 
acid basis,substituted or unsubstituted aryloxy carbonyl 
group , ;al -amino acid acyl residue , optionally substitutable 
carbamoyl group , for example N- lower alkyl carbamoyl 
group , N, N- di lower alkyl carbamoyl group , N- aryl 
carbamoyl group , pyrrolidino carbonyl group or 3 - 
(dimethylamino ) pyrrolidino carbonyl group or other 
optionally substitutable pyrrolidino carbonyl group , 4- 
(dimciliylamino ) piperidinocarbonyl basis or (4 -piperidino 
piperidino ) carbonyl group or other optionally substitutable 
piperidinocarbonyl basis, (4 -methyl -1- piperazinyl ) 
carbonyl group . [4 - [2 - (dimetln lamino ) ethyl ] - I 
-piperazinyl ] carbonyl group , 



[0036] 

According to this invention , above-mentioned General 
Formula (1) and (2)) with itcan produce compound which is 
displayed, with method which isexpressed below for 
example . 

[0037] 

Namely, below-mentioned General Formula (3 a ) 
[003 X] 

[Chemical Formula 93 ] 



(3a) 
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[0040] 



[lb 94] 




[0041] 

(Protective Groups in Organic Synthesis)J IS 2 
JK,3 15-348 H(1990 ^)[CfBK0*aT:-^lfi-r 

[0042] 

Jl^©^1b7K*^^t:Kltx^;U;t;S* 0 de 
g C frb 50 deg C, » *L<(*^S"C 10 



[0043] 

#T?±ffi-«3t(3b)T?S:b3;hSfc£tt*fcte 
*<Z>£^ TIB-fe^(5a) 



R'-V (5a) 



1994-5-6 

deprotection doing compound which is displayed with (In 
Formula, R<sup>9</sup> shows protecting group of amino 
group , (As for R, Y same as description above). ) 
thebelow-mentioned General Formula (3 b ) 

[0040] 

[Chemical Formula 94 ] 



(3b) 



[0041] 

It converts to (In Formula, as for R, Y same as description 
above. ) or its salt . 

conventional method lor example " [purolekulibuguruupusu ] 
inorganic Synthesis (0039 - 7881, SYNTBF ) (protective 
groups inOrganic Synthesis thesis ) " it can execute this 
deprotection reaction with method which is statedin 2 nd 
edition , 315~348page (1990 ). 

[0042] 

When for example R<sup>9</sup> is t-butoxycarbony] group 
jpl 1 basis, from 0 deg C in ethylacetate solution which 
include hydrogen chloride of 3 rule from 10 min 2 hours 
reactions later, solvent just is removed compound which is 
displayed with General Formula (3 b ) where purity is high is 
acquired w ith 50 deg C, preferably room temperature as 
acetate . 

[0043] 

Being next, compound or its salt and below-mentioned 
General Formula which aredisplayed with above-mentioned 
General Formula (3 b ) (5 a ) 

R<sup>l</sup>-V (5 a ) 

It reacts halide , carboxylic acid of carboxylic acid or thio 
carboxylic acid which is displayed with(In Formula, V shows 
halogen atom , 1 - imidazolyl group , 4- nitro phenoxy group , 
succinimide yloxy basic or other reactivity residue or 
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[*^5K^;i/$p^K*<ZK5K'Oi/St»t*£* 
&J6$-fe!-Sj&\ TIB-|S5E(5b) 

R'-OH (5b) 

(r 1 immtm£o)v%ft£H&j])[,*^mt$: 

i^>£p^*i/;i/*;i"Ki/^5K(DCC)fc-i>iMi 

3-^)\sA-(3-V^)\,Tz.Sju\^J\s)±)J\s^J 
i**Zi:lc«J:y»TIH-«a(3c) 



[0044] 



[lb 95] 




OR<sup>K/sup> (As for R<sup>K/sup> same as 
description above). ) or imidazo 1yd , carboxylic acid of thio 
carboxylic acid or active ester , carboxylic acid of thio 
carboxylic acid or themixture or symmetric acid anhydride or 
imidoyl chloride or other imidoyl derivative of thio carboxylic 
acid or, below-mentioned General Formula (5 b ) 

R<sup>l</sup>-OH (5 b ) 

By condensing carboxylic acid which is displayed with (As 
for R<sup>l</sup> same as description above. ) dicyclohexyl 
carbodiimide (DCC ) or3 -ethyl -1- making use of (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (EDCI ) or 
other condensing agent , below -mentioned General Formula 
(3c) 

[0044] 

[Chemical Formula 95 ] 



(3c) 



-ei£-lb^u>, h;i/x>, 7-tzh-hu;KN,N- 

5I^5SJS*1?-20~50 deg C 1? 30 ftfrb 48 B# 

**. 

[0046] 

±IH-«a(3c)-e3tt>**lfcft$*ttfi 
^T^/'Ol^P^'TK, 7'JP'Ol>$P7-fh\ 



compound which is displayed with (In Fonnula, as for R, 
R<sup>l</sup> and Y same as description above. ) can be 



It can execute this condensation reaction easily under existing 
of triethylamine , diisopropyl ethylamine , pyridine , 
dimethylamino pyridine or other organic base , sodium 
hydrogen carbonate , potassium carbonate or other inorganic 
base or under absence in methylene chloride , toluene , 
acetonitrile , N, N- dimethylfonnamide , dimethyl sulfoxide , 
tetrahydrofuran or other solvent or in mixed solvent of those - 
by 30 min to 4 8-hour treatingwith 20 - 50 deg C. 



In addition, as for compound which is displayed with 
theabove-mentioned General Formula (3 c ) lower alkanoyl 
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[0047] 




chloride , ants Roy jpl 1 chloride , lower alkoxycarbonyl 
amino acid chloride , aryloxy carbonyl chloride group , ;al 
-amino acid acid chloride , optionally substitutable carbamoyl 
chloride , or those active ester by treating below-mentioned 
General Formula (3 d ) 

[0047] 

[Chemical Formula 96 ] 



(3d) 



[0048] 

;5tt;#!iS*, -20-100 deg c,#*L<l* 0-50 
deg C-C«$^-5o 

[0049] 

±|B-«S(3c) 

[0050] 
[lb 97] 



[0048] 

It is possible to lead to prodrug which is displayed with (In 
Formula, R<sup>10</sup> degradable shows substituent with 
in- vivo , (As for R R<sup>K/sup> and Y same as 
description above). ). 

this reaction, under existing of triethylamine , diisopropyl 
ethylamine , pyridine , dimethylamino pyridine or other 
organic base , sodium hydrogen carbonate , potassium 
carbonate or other inorganic base or under absence in the inert 
solvent , - is executed with 20 - 100 deg C, preferably 
0~50deg C. 

[0049] 

Furthermore, above-mentioned General Formula (3 c ) 
[0050] 

[Chemical Formula 97 ] 
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R 1 



[0051] 

*l*<t^«^*#ST-effl«-r*i. TIE— 
JSSSC(4a) 



[0052] 



[1b 98] 




zcDix&it. ±m-^m<nit^i i~io 

SM^kJJSUte 1-5 ^m^UCDvT+ft: 



1994-5-6 



(3c) 



[0051] 

When compound which is displayed with (In Formula, as for 
R, R<sup>l</sup> and Y same as description above. ) ring 
closing is done under base existing, below -mentioned General 
Formula (4 a ) 
[0052] 

[Chemical Formula 98 ] 



(4a) 



[0053] 

It is possible to lead to compound which is displayed with (In 
Formula, as for R, R<sup>l</sup> same as description 
above. ). 

this reaction diazabicyclo base , triethylamine or other organic 
base . of 1 - 10 equivalent mole , preferably l~5equivalent 
mole or under sodium hydroxide , sodium hydride , potassium 
carbonate or oilier inorganic base existing, cancxccute 
compound of above-mentioned General Formula (3 c ) in 
dimethylformamide , acetonitrile , tetrahydrofuran , 
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<Z>5I^5SJS*» -78-100 deg C»ff*L<l* 0-5 
0 deg C T? 10 24 B#r B 1, »*L<li 20 # 

±BH-«a(4a)T?at3$*lS<b^«l*tg 
fc*3H. JHb7K*L IHb7j<fttlL NH 

75K*<Z>^S14*JS*»-20 deg C 
©3SMi*1?<Z>ajS»*L<(* 0-50 deg C CDS 

mvmmt&zt\z&i)^ ±ie-is^(3c)t-s 



[0054] 

(4) 

[0055] 



[1b 99] 




[0056] 

(^+,r 7 ii7K*Ji^7cii75/a0«iia 

SlJ6<3F*i<6= 



[0057] 

[lb ioo] 



1994-5-6 

methylene chloride or other inert solvent or in mixed solvent 
of those, - with 78 - 100 deg C, preferably 0-50deg C from 10 
min 24 hours, 5 hours by operating from preferably 20 
amount. 

In addition, it can convert to compound which is displayed 
with theabove-mentioned General Formula (3 c ) compound 
which is displayed with theabove-mentioned General Formula 
(4 a ) in ethylacetate , methylene chloride , alcohol , 
acetonitrile , dimethylformamide or other inert solvent , - by 
from 20 deg C treatingwith temperature of temperature 
preferably 0~50deg C to boiling point of solvent under 
existingof hydrogen chloride , hydrogen bromide , 
hydrochloric acid , hydrobromic acid , toluene sulfonic acid , 
benzenesulfonic acid , methane sulfonic acid , silver 
trifluoromethane sulfonate jpl 1 Hong acid , azidization 
hydrogen acid or other acid . 

In this reaction it is desirable in point of shortening reaction 
time to use acid of excess . 

[0054] 

Below-mentioned general formula which becomes starting 
substance of this invention (3), and(4) 

[0055] 

[Chemical Formula 99 ] 




[0056] 

Also compound which is displayed with (In Formula, as for 
R<sup>7</sup> protecting group of hydrogen atom or amino 
group , asfor R<sup>8</sup> protecting group of hydrogen 
atom or hydroxy group is shown, (As for R, Y same as 
description above). ), with important intermediate of this 
invention , is produced with method below. 

[0057] 

[Chemical Formula 100 ] 
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[0058] 

(^+,r u ii7Klt»0«Hl»^, r 12 

y [*HtriHtpi:)o)±BH-«a(5)i?a^)$*i« 
fc£!to©3te¥Stett£mvhtf.-ift3t(i);& 
t;(2)T?at3$*i*<b^«i<z>jt¥si4ft3!itsiift 



*fc±ffi-«a(8)i?a*3$*L«7;u=i-;uS 

^<*£ft^;£tt^*>lt<tcDv7^b*i 



-«a(i)fc«fcT;(2)-ea$*L*^^att. 

[0059] 

-h-;i/.^h-^*a)*jSfaicjg#L-cas* 

[0060] 

*JU7i.«Ci:l=J:oT»*a»»Jtt-5o 



[0061] 

S»ih7>7>£i]^£lt£LCftbl*Mj|i]» 



[0062] 

^-at-PlfLSltllCxtLT 0.00001~100mg/kg/B 
fcliPal^ftlC 1 MPbIIC 1-4 @,2~4ar B i[c 1 @ 



[0058] 

If optical isomer of compound which is displayed with (In 
Formula, as for R<sup>l l</sup> protecting group of hydroxy 
group , as for the R<sup>12</sup> protecting group of amino 
group , as for R<sup>13</sup> protecting group of hydroxy 
group is shown, (As for R, Y same as description 
above). )above-mentioned general formula (5) is used, 
General Formula (1) and (2)) with the optical isomer of 
compound which is displayed is produced. 

In addition after making diastereo ester of optical activity 
carboxylic acid , dividing alcohol derivative which is 
displayed with above-mentioned General Formula (8), as 
intermediate of optical isomer production it is possible also to 
utilize. 

General Formula (1) and you can use compound which is 
displayed with (2),or with acceptable auxiliary agent on 
formulation of" one kind or more as antimicrobial . 
antineoplasty composition with the alone . 

[0059] 

for example general formula (1), melting compound , or those 
salt which are displayedwith (2) in physiological saline and 
glucose , mannitol , lactose or other aqueous solution , it 
makes suitable pharmaceutical composition as the injectable . 

[0060] 

Or general formula (1), lyophilizing it does salt of compound 
which isdisplayed with (2) with conventional method and it 
makes powder injectable by thefact that sodium chloride etc is 
added to this. 

This pharmaceutical composition can contain acceptable salt 
etc on widely known additive , for example formulation with 
formulation field according to need. 

[0061] 

In addition, tablets , capsules , powder agent , granule , 
ampoule agent etc is contained as oral drug and these 
includewidely known pharmaceutical auxiliary agent with 
formulation field . 

In addition when it is desired, these intraarterial dosage and 
intraperitoneal administration , chest cavity dosageetc are 
possible. 

[0062] 

dose is 0.00001 - 100 mg/kg/day vis-a-vis mammal to which 
the different includes person due to age , disease etc of 
patient . 

Dividing into for example 1 day one time or several times , or 
one time it prescribes dosage to 1 - 4 times , 2-4 weeks in 
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[0063] 

^mm i 

[0064] 
lit 101] 



H 2 N, 



BnO 



intermittently lweek . 
[0063] 

Working Example 1 
[0064] 




[Chemical Formula 101 ] 

Me0 2 C v C0 2 Me 



HN, 



03? 

Boc 



OAc 



[0065] 

3-7-tzh^>^;i/-5-75A6-^>v;U^v-i 
■t^h^^/^-JW^K^ 435.7mg(l.lmm 

oi)^*^y-;u2mi[=»»U7;u^»H 

&TT*7ttls^Z'-h)l>7f^WkZ'*?-)l> 162.3// 
l(1.32mmol)*5K^Tlcr;TSTLr 1 B#^Wf L 
fc. 

^-(^+t>:»Blf ;i*=3:2)[C#L| Kit 

^hJrV*;U7rC-;b^>K i ;>-5-^;U)75/-3-> 
h+v*;i/7K-;b7^ l J;Ht^^;U$- 528.8mg(8 
7%)f#fc„ 

[0066] 
[0067] 

mp.98.5~99.5 deg C 



[0065] 

3 -acetoxy methyl -5-amino -6-benzyloxy -1- 
t-butoxycarbonyl group Lui it melted * drin 435.7mg (1.1 
mmol ) in anhydrous methanol 2ml , under argon atmosphere 
dripped dimethyl acetylene dicarboxylate acid dimethyl 
1 62.3;mu 1 (1 .32 mmol ) with under ice cooling and 1 hour 
agitated. 

reaction mixture 1 hour agitation later, solvent was removed. 

residue w hich it acquires it attached on 
[shirikagerukaramukuromatogui-afii ] (hexane :ethylacetate 
=3:2 ) and 3 it makes objective - 528.8 mg (87%) it acquired 
(3 -acetoxy methyl -6-benzyloxy -1- t-butoxycarbonyl group 
Lui * drin -5-yl ) amino -3- methoxycarbonylamino krill acid 
methyl . 

[0066] 

recrystallization doing this with ether hexane , it acquired 
pure product of the yellow needle crystal . 

[0067] 

mp.98.5~99.5deg C 
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Anal. C 29 H34N 2 0 9 tVX 

C H N 

Calcd. 62.81 6.18 5.05 

found 62.91 6.22 5.02 



NMR(CDC1 3 ): 1.54(9H,s),2.11(3H,s),3.51~3.69 
(2H,m),3.61(3H,s),3.72(3H,s),4.00 ~4.22(3H,m), 
5 . 12(2H,s),5 .33(1 H,s),6.73(l H,s),7.22~7.60(5H, 
m),7.70(lH,br,s),9.62(lH,s) 

mmm 2 

[0068] 
lit 102] 

Me0 2 C C0 2 Me 

>^ 

BnO^ 




0Ac Pd (OAc) 



nmr (CDCKsub>3</sub> ): 1.54 (9 H, s ), 2.11 (3 H, s ), 3.51 
- 3.69 (2 H, m ), 3.61 (3 H, s ), 3.72 (3 H, s ), 4.00 -4.22 (3 H, 
m ), 5.12 (2 H, s ), 5.33 (1 H, s ), 6.73 (1 H, s ), 7.22 - 7.60 (5 
H, m ), 7.70 (1 H, br, s ), 9.62 (1 H, s ) 

Working Example 2 

[0068] 

[Chemical Formula 102 ] 

Me0 2 C CO 2 Me 



HN vMT 0Ac 



I 

Boc 



[0069] 

3-(3-7-t2h+v>^;b-6-^>v;U7hJrv-l-t-^h 
+v*;b7rC-;u-r>K l J>-5-'r;b)7~y-3->hJr 
V*;i/7rC-;i,7>7ij;Ht>^^ 528.8mg(0.953m 
mo^^Klt/^V^A 428.1mg(1.907mmol)£ 
*7Kv^^7izh75K 95ml lz%#U 7)V3 
>»fflftTl?70 deg CICT3.5B#r B 1WfLfc 0 

Ixfoifa&k 200ml,i£'lb^U> 100ml [cfelfT 

v^^;i/-5-^>v;b7r+v-3-t-^>+v*;u7tf 

-;i/-l ,2,3,6-^ h7 1 KP tf □ □ [3,2-eH>K— IV- 



[0069] 

3 - (3 -acetoxy methyl -6-benzyloxy -1- t-butoxycarbonyl 
group Lui * drin -5-yl ) amino -3- methoxycarbonylamino 
krill acid methyl 528. 8mg (0.953 mmol ) with it melted 
palladium acetate 428. lmg (1.907 mmol ) in anhydrous 
dimethylacetamide ** 95 ml , under argon atmosphere 3.5 
hours agitated with 70 deg C. 

Opening reaction mixture to water 200 ml , methylene 
chloride 100ml , insoluble matter after celite filtering, 
sequential you washed methylene chloride layer with water, 
and rare sodium bicarbonate water solution , water dried with 
anhydrous sodium sulfate . 

Removing solvent , 1 -acetoxy methyl -5-benzyloxy -3- 
t-butoxycarbonyl group ** 1 of attaching and pale yellow 
foam substance , 2,3 and 6 -tetrahydropyrrolo [3 and 2 -e ] 
indole -7, 8-dicarboxylic acid dimethyl 257.5 mg (49%) 
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7,&-i?l3J\,tiils&i/*?->Ml< 257.5mg(49%)f#b 
[0070] 

NMR(CDC1 3 ): 1.56(9H,s),2.03(3H,s),3.80~4.07 
(4H,m),3.94(3H.s).3.95(3H.s).4.20 (lH.dd.J 4H 
z,J=HHz),5.22(2H,s),7.34 ~7.55(5H,m),7.90(l 
H,br,s),9.20(lH,s) 



acquired residue which itacquires in 
[karamukuromatogurafii ]. 

[0070] 

nmr (CDCKsub>3</sub> ): 1.56 (9 H, s ), 2.03 (3 H, s ), 3.80 
- 4.07 (4 H, m ), 3.94 (3 H, s ), 3.95 (3 H, s ), 4.20 (1 H, dd, 
J=4Hz , J=l 1Hz ),5.22 (2 H, s ), 7.34 - 7.55 (5 H, m ), 7.90 (1 
H,br,s), 9.20(1 H,s) 

Working Example 3 

[0071] 

[Chemical Formula 103 ] 




[0072] 

\-7^*i>*^)\s-5-^i>)\s**ri'-2-\-?Y-*r 
•^^;i/7H-;i/-l,2,3,6-xh7tKPt°PP[3,2-e]'(' 
>K— ;U-7,8-v*;U7tf>i|£v.> J; ? 1 ;U 257.5mg(0.4 
66mmol)£iE7K^/-;U 5ml IC;#frU titMh 
'J 0 A 77.3mg(0.559mmol)$-tox.7;UP >»S1 

»tt?7K^tic 3 mm. frotfist 2 mmm 

£JS;&£i^b^b>-e#f?U 10%^7x>lt-e 



SfltfelSft© 5-^>v;b^+v-3-t-^>Jrv* 
;i/7ttx;i^-tKP+v^;b-l,2,3,6-^h7tKP 

t°PP[3,2-e]^>K-;b-7,8-v*;U7K>ltv>^ 
;b^'l90.8mg#btLfco 

«fcyaM«l*$P,IC35.5mgfifc„ 

»i|X* 99% „ 
[0073] 



[0072] 

1 -acetoxy methyl -5-benzyloxy -3- t-butoxycarbonyl group 
** 1, 2, 3 and 6 -tetrahydropyrrole it melted [3 and 2 -e ] 
indole -7, 8-dicarboxylic acid dimethyl 257.5mg (0.466 
mmol ) in the anhydrous methanol 5ml , under argon 
atmosphere in under ice cooling 3 hours , after that 2 hours 
itagitated with room temperature including potassium 
carbonate 77.3mg (0.559 mmol ). 

It diluted reaction mixture with methylene chloride , after 
neutralizing with 10%citric acid , it washed with saturated 
saline , after drying, removed solvent with anhydrous sodium 
sulfate . 

In residue which it acquires including ether . it filters the 
crystal which time when crystal is done, washes with ether , 

5- benzyloxy -3- t-butoxycarbonyl group ** of pale yellow 
crystal which is made objective 1 -hydroxymethyl -1, 2, 3, 

6- tetrahydropyrrolo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl acquired 190.8 mg . 

Concentrating filtrate , residue it attached on thin layer 
chromatography (hexane :ethylacetate =1:2 ) for the fraction 
collection and furthermore 35.5 mg it acquired object 
compound due toespecially. 

overall yield 99%. 

[0073] 
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mp.98.5~99.5deg C 



Anal. C 2 tH 3 oN 2 O s tVX 





C 


H 


N 


Calcd. 


63.52 


5.92 


5.49 


Found. 


63. 72 


5.96 


5.48 



NMR(CDCl 3 ):1.57(9H,s),1.86(lH,br),3.59(lH, 
m),3.69(lH,m),3.83(lH,m),3.93(3H,s),3.95(3H, 
s),4.03( 1 H,dd, J=9Hz, J=l 1 Hz),4. 1 0( 1 H,d,J= 1 3H 
z),5.22(2H,s),7.38~7.49(5H,m),7.91(lH,brs),9.21 
(lH,s) 

mmm 4 

[0074] 
Ut 104] 



Me0 2 C C0 2 Me 



HN. 



BnO 




nmr (CDCl<sub>3</sub> ): 1.57 (9 H, s ), 1.86 (1 H, br ), 
3.59 (1 H, m ), 3.69 (1 H, m ), 3.83 (1 H, m ), 3.93 (3 H, s ), 
3.95(3 H, s ), 4.03 (1 H, dd, J=9Hz , J=llHz ), 4.10 (1 H, d, 
J=13Hz ), 5.22 (2 H, s ), 7.38 - 7.49 (5 H, m ), 7.91 (1 H, 
brs ), 9.21 (1 H, s ) 

Working Example 4 

[0074] 

[Chemical Formula 104 ] 



Me0 2 C C0 2 Me 



PPhs 



CC1 4 



HN, 



BnO 




Boc 



Boc 



[0075] 

S-^v^^V-S-t-^h+v^^TK-iU-l-tK 
□ +v^;b-l, 2,3,6-^ htKPt°PP[3,2-e]^> 
K-;i/-7,8-v*;i/7tt">lti/>^;U 102.1mg(0.2m 
mol)<!:h l J7x-;i/7^X7<'> 104.9mg(0.4mmol) 

£*7j<i^b^u> o.9mi izmmu >» 

HlftT-eeSi^tist* 115.4#l(1.2mmol)£;ffiT 

MfelSft© 5-^>v;^Jrv-3-t-^h+v*;b 
7K-;b-l-^PPy^U-l,2,3,6-^r-7tKPt°PP 



[0075] 

5 -benzyloxy -3- t-butoxycarbonyl group ** 1 
-hydroxymethyl -1, 2, 3, 6- [tetohidoropiroro ] [3 and 2 -e ] 
indole -7. 8-dicarboxylic acid dimethyl 102. 1 mg (0.2 mmol ) 
with [torifeniruhosufm ] it melted 104.9 mg (0.4 mmol ) in 
anhydrous methylene chloride 0.9ml , dripped carbon 
tetrachloride 1 15.4;mu 1 (1 .2 mmol ) under argon atmosphere 
and overnight agitated. 

Removing solvent , 5 -benzyloxy -3- t-butoxycarbonyl group 
** of attaching and pale yellow crystal 1 -chloromethyl -1,2, 
3, 6-tetrahydropytTolo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl 96.5 mg (91%) acquired residue which it 
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[3,2-eH>K— fr-lZ-'J-hfrTfilsWstTfrtf 9 

6.5mg(91%)l#b*l7Co 

[0076] 

NMR(CDC1 3 ): 1.58(9H,s),3.31(lH,t,J=10Hz),3.7 
4(lH,dd,J=3Hz,J=10Hz),3.94(3H,s),3.99(3H,s),3. 
89~4.09(2H,m).4. 1 7( 1 H.brj.5.2 1 (2H.s).7.37- 7.57 
(5H,m),7.89(lH,br),9.27(lH,s) 

mmm 5 

[0077] 
lit 105] 

Me0 2 C C0 2 Me 



HR 
BnO' 



5» 



l 

Boc 



acquiresin [karamukuromatogurafii ] (hexane :ethylacetate 
=2:1). 

[0076] 

nmr (CDCKsub>3</sub> ): 1.58 (9 H, s ), 3.31 (1 H, t, 
J=10Hz ), 3.74 (1 H, dd, J=3Hz , J=10Hz ), 3.94 (3 H, s ), 
3.99 (3 H, s ), 3.89 - 4.09 (2 H, m ),4.17 (1 H, br ), 5.21 (2 H, 
s ), 7.37 - 7.57 (5 H, m ), 7.89 (1 H, br ), 9.27 (1 H, s ) 

Working Example 5 

[0077] 

[Chemical Formula 1 05 ] 



Me0 2 C C0 2 Me 



10%Pd-C^ 
25%NH 4 C02H 




[0078] 

5-^>i?;i/^+v-3-t-^hJrv*;U7n~-;U-l-^ 
PP^;i,-l,2,3,6-xhtKPtfPP[3,2-eH>K 
-;i/-7,8-v*/Utf'>Itv^;U 96.5mg Jfh7 
tKP7^> 2.4ml IzmmU 10%/^v^A^ 
m 57.9mg(0.6wt.eq.)£7Jn*.7c = 

87^-0 A*»» 0.6ml £7J0;t, 1.5 ftlfclX 
L<m&Ltz, 

^-(^+^>:Kltx^;u=l : lJKtffirSfcftfe 
^bb(D 3-t-^hJrV*;b7K-;b-l-^PP^l,-5 
-tKP+V-l,2,3,6-^h7tKPt 0 PP[3,2-e]^> 
K-;i/-7,8-v*;i/7K>lti/>^;b7t)« 79.1mg(9 
9%)t#btl7c„ 

[0079] 

NMR(CDC1 3 ): 1 .58(9H,s),3 .30(1 H,t,J= 1 0Hz),3 .7 
5(lH,dd,J=8Hz,J=llHz),3.87~4.10(2H,m),3.96(3 
H,s),3.99(3H,s),4.17(lH,d,J=llHz),7.41(lH.br. 
s),7.73(1H,s),9.43(1H,s) 

mmm e 



[0078] 

5 -benzyloxy -3- t-butoxycarbonyl group ** 1 -chloromethyl 
-1, 2, 3, 6- [tetohidoropiroro ] [3 and 2 -e ] indole -7, 
8-dicarboxylic acid dimethyl 96.5mg was melted in 
tetrahydrofuran 2.4ml ,10% palladium-carbon 57.9mg (0.6 
wt.eq. ) was added. 

In reaction mixture 1.5 hours ii agitated extremely with under 
ice cooling under the argon atmosphere including 25% 
ammonium formate aqueous solution 0.6ml . 

Extracting with ethylacetate , after drying, it removed solvent 
with the anhydrous sodium sulfate . 

3 -t-butoxycarbonyl group ** of attaching and pale yellow 
crystal 1 -chloromethyl -5 -hydroxy -1, 2, 3, 
6-tetrahydropyn-olo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl 79.1 mg (99%) acquired residue which it 
acquires in [shh-ikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1 ). 

[0079] 

nmr (CDCKsub>3</sub> ): 1.58 (9 H, s ), 3.30 (1 H, t, 
J=10Hz ), 3.75 (1 H, dd, J=8Hz , J=llHz ), 3.87 - 4.10 (2 H, 
m ), 3.96 (3 H, s ), 3.99 (3 H, s ),4.17 (1 H, d, J=l 1Hz ), 7.41 
(1 H, br, s ), 7.73 (1 H, s ), 9.43 (1 H, s ) 

Working Example 6 
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[0080] 
Ut 106] 



[Chemical Formula 106 ] 

Me0 2 C. CO 2 Me 




i) 3MHCl-AcQEt H (/^ 

ii) TMIC0 2 H/EDCI 




OMe 



[0081] 

3-t-^>JrV*;L/7t?-;L,-l-^PP>^;U-5-tKP 
JrV-l,2,3,6-^h7tKPt°PP[3,2-e]'r>K-;U- 
7,8-v*;i/7tt">lti?y^;u 10.1mg(23//mol)lc 3 
M ^ib7K*-Kltx^;L,;§;S 0.34ml £J0X. 40 

*&*lfc»»£ 5A7-hU*h*W:/K— ;i/-2-A 
;U7K>lt 5.8mg(23jUmol)£ l-(3-v^;U75^ 

^□e;u)-3-x^;u*;u7Ki;^5K*»Jfii3.2mg 

(69 ju mol)fl)#ST. *7Kv^;i>*;uA7=R 
0.23ml *T?7;U^#H»T. ^SI^T 3 KPbI 

£l£;&£ltl£x^;u-e#fKU 5%^lt?K* 
*■ h 1 J 0 A 7K ; « « , m 1 0 ft * II li 3Ju gfe # L , 



A^p-7h^77<--(^+^>:xh7tKP77> 

=l:l)l=#f<!:Slfltfeeftfl) 

KP+S/-3-(5,6,7-h l J>h+v-lH-'r>K-;U-2- 

^;i/*;i/7H-;i,)-l,2,3,6-^h7tKPt 0 PP[3,2- 

e]^>K-;i/-7,8-v*;U7K>lti/>^;b7t)< 9.9mg 

(75.0%)|#btl7c„ 

[0082] 

NMR(CDC1 3 ): 3.31(lH,t,J=l lHz),3.72~3.95(2 
H,m),3.84(3H.s).3.91(3H.s).3.97 (3H.s).3.98(3H. 
s),4.14(3H,s),4.55 (lH,t,J=10Hz),4.66(lH,d,J=l 
lHz),6.78(lH.s).6.92(IH.s).8.38(lH,s),9.92(2H,b 
r),10.43(lH,br) 

xmm 7 

[0083] 



[0081] 

3 -t-butoxycarbonyl group ** 1 -chloromethyl -5-hydroxy -1, 
2.3. 6-tctrahydropyrrolo 40 minutes leaving in [3 and 2 -e ] 
indole -7. 8-dicarboxylic acid dimethyl lO.lmg (23;mu 
mol )including 3 Mhydrogen chloride -ethylacetate solution 
0.34ml , it removed solvent . 

residue and 5. 6 and 7 -trimethoxy indole -2- earboxylic acid 
5.8mg where it acquires (23;mu mol ) 1 - (3 
-dimethylaminopropyl jp I I ) - 3 -ethyl carbodiimidc acetate 
1 3.2mg under existing of (69;mu mol ) and in anhydride 
dimethylformamide 0.23ml under argon atmosphere , 3 hours 
itreacted with room temperature . 



re with ethylacetate , sequential 
5% sodium bicarbonate water 
e dried \\ ith anhydrous sodium 



It diluted reaction i 
washed with water 
solution , saturated 
sulfate . 

Removing solvent , 1 -chloromethyl -5-hydroxy -3- (5, 6 and 
7 -trimethoxy -lH-indole -2- ylcarbonyl ) - 1, 2, 3 and 6 
-tetrahydropyrrole [3 and 2 -e ] indole -7, 8-dicarboxylic acid 
dimethyl ofattaching and pale yellow crystal 9.9 mg (75.0%) 
acquired residue which itacquires in 
[shirikagerukaramukuromatogurafii ] 
(hexane :tetrahydrofuran =1:1 ). 

[0082] 

nmr (CDCKsub>3</sub> ): 3.31 (1 H, t, J=l 1Hz ), 3.72 - 
3.95 (2 H, m ), 3.84 (3 H, s ), 3.91 (3 H, s ), 3.97 (3 H, s ), 
3.98 (3 H, s ),4.14 (3 H, s ), 4.55 (1 H, t, J=10Hz ), 4.66 (1 H, 
d, J=llHz ), 6.78 (1 H, s ), 6.92 (1 H, s ), 8.38 (1 H, s ), 9.92 
(2H,br), 10.43(1 H,br) 

Working Example 7 

[0083] 
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lit 107] 



[Chemical Formula 107 ] 



Me0 2 C C0 2 Me 



HN, 



HO 




OMe 



[0084] 

mmm e 

4.4mg(23jUmol)^b 1-?P P^U-5-t 
KP^>-3-(5-^h^>-lH-'T>K— ^U-2--T>U^3 
;U7K-;b)-l,2,3,6-^h7tKPt°PP[3,2-e]-1'>K 
-;b-7,8-v*;U/K>ltv>^/U^ 8.3mg(71%) 

[0085] 

NMR(CDCl 3 +DMSOd 6 ) 5: 3.34(lH,t,J=10Hz), 
3.75~4.14(2H,m),3.85(3H,s),3.97(3H,s),3.98 (3 
H,s),4.57(l H,t, J=l 0Hz),4.69(l H,d, J= 1 0Hz),6.94 
(IH,ddJ 2HzJ 9Hz).6.97(lH.s).7.1 l(lH.d..l 2 
Hz),7.42(lH,d,J=9Hz),7.54(lH,m),7.93(lH,s),9.4 
0(lH,br) 

[0086] 
lit 108] 



[0084] 

Working Example 6 

5 -methoxy indole -2- carboxylic acid 4.4mg 1 -chloromethyl 
-5-hydroxy -3- (5 -methoxy -lH-indole -2- ylcarbonyl ) - 1, 2, 
3 and 6 -tetrahydropyrrolo [3 and 2 -e ] indole -7, 
8-dicarboxylic acid dimethyl 8.3 mg (71%)acquired from 
(23;mu mol ) with with similar method . 

[0085] 

nmr (CDCKsub>3</sub>+DMSOd<sub>6</sub> );de: 3.34 
(1 H, t, J=10Hz ), 3.75 - 4.14 (2 H, m ), 3.85 (3 H, s ), 3.97 (3 
H, s ), 3.98 (3 H, s ), 4.57(1 H, t, J=10Hz ), 4.69 (1 H, d, 
J=10Hz ), 6.94 (1 H, dd, J=2Hz , J=9Hz ), 6.97 (1 H, s ), 7.1 1 
(1 H, d, J=2Hz ), 7.42 (1 H, d, J=9Hz ), 7.54 (1 H, m ), 7.93 
(1 H, s ),9.40 (1 H, br ) 

Working Example 8 

[0086] 

[Chemical Formula 108 ] 
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H 



[0087] 

m mm 6 

tmmnijmz&v 5-(iH--r>K— ;i/-2--r;i/* 

;i/7H- < /l/)75/-lH-'T>K— ;i/-2-*;i/7|5>K7.3 
mg(23 ju mol)fr b 1-?P P^ ;U-5-t KP+V-3- 
[5-[(lH-<>K— < /l/-2-'T < »l/* < »l/7H- < »l/)75/]-lH 

-'T>K-;i/-2-'r;u*;u7n-;i/)-i,2,3,6-7 L h : 7tK 
P e P P [3,2-eH> K-;u-7,8- vp< 
11.2mg(76%)fl|&*lfc. ] 

[0088] 

NMR(CDCl 3 +DMSOd 6 ) <5 : 3.36(lH,t,J=10Hz), 
3.83(lH,dd,J=2Hz,J=10Hz),3.97(3H,s),3.98(3H, 
s),4.10 (lH,m),4.59(lH,m),4.70(lH,d,J=l 1Hz), 
7.02(1 H,s),7. 1 0(1 H,t, J=8Hz),7.24 (1 H,t,J=8Hz), 
7.36(lH,s),7.50(lH,s),7.52(lH,s),7.53 ~7.60(2H, 
m),7.66(lH,d,J=8Hz),7.93(lH,br),8.23(lH,s),9.4 
5(lH,br),9.69(lH,s) 

mmm 9 

[0089] 
lit 109] 



[0087] 

Working Example 6 

With with similar method 5 - from (1 H-indole -2- 
ylcarbonyl ) amino -lH-indole -2- carboxylic acid 7.3mg 
(23;mu mol ) 1 -chloromethyl -5-hydroxy -3- [5 - [ (1 
H-indole -2- ylcarbonyl ) amino ] - 1 H-indole -2- 
ylcarbonyl ) -1, 2, 3, 6-tetrahydropyrrolo [3 and 2 -e ] indole 
-7, 8-dicarboxylic acid dimethyl acquired I 1.2 mg (76%). ] 

[0088] 

nmr (CDCl<sub>3</sub>+DMSOd<sub>6</sub> );de: 3.36 
(1 H, t, J=10Hz ), 3.83 (1 H, dd, J=2Hz , J=10Hz ), 3.97 (3 H, 
s ), 3.98 (3 H, s ), 4.10 (1 H, m ), 4.59 (1 H, m ),4.70 (1 H, d, 
J=llHz ), 7.02 (1 H, s ), 7.10 (1 H, t, J=8Hz ), 7.24 (1 H, t, 
J=8Hz ), 7.36 (1 H, s ), 7.50 (1 H, s ), 7.52 (1 H, s ), 7.53 
-7.60 (2 H, m ), 7.66 (1 H, d, J=8Hz ), 7.93 (1 H, br ), 8.23 (1 
H,s), 9.45(1 H,br), 9.69(1 H, s ) 

Working Example 9 

[0089] 

[Chemical Formula 109 ] 



Page 70 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1994122684A 



1994-5-6 



Me0 2 CC0 2 Me 
HO 




[0090] 

mmm 6 

7n--;u)75yY>K-;i/-2-*;U7tOit 7.3mg(23 
jUmol)frb l-^PP^^;U-5-tKP+V-3-[5- 

>\Z-J[,-2-'(J[,j3J[,7$-J[')-l,2,3,6-Th : 7t\ : a 

if pp^^K^K-^s-v^U/t^itv^ 

9.9mg(67%)f#b^fco ] 
[0091] 

NMR(CDCl 3 +DMSOd 6 ) <5 : 3.36(lH,t,J=10Hz), 
3 .83 (1 H,dd, J=3Hz, J=l 1 Hz),3 .972(3H,s),3 .974(3 
H,s),4.09 (lH,m),4.59(lH,t,J=l lHz),4.69(lH,d,J 
= 1 1 Hz),7 .03 ( 1 H,s),7 . 3 4( 1 H,t, J=7Hz),7.46 ( 1 H,t, 
J=7Hz),7.51 ~7.68(5H,m),7.73(lH,d,J=8Hz),7.9 
2(lH,br),8.01(lH,s),8.23(lH,s),9.46(lH,s),9.47(l 
H,br) 

mmm 10 

[0092] 
lit 110] 



[0090] 

Working Example 6 

With with similar method 5 - from (benzofuran -2- 
ylcarbonyl ) amino indole -2- carboxylic acid 7.3 mg (23:mu 
mol ) 1 -chloromethyl -5-hydroxy -3- [5 - [ (benzofuran -2- 
ylcarbonyl ) amino ] - 1 H-indole -2- ylcarbonyl ) -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl acquired 9.9 mg (67%). ] 

[0091] 

nmr (CDCKsub>3</sub>+DMSOd<sub>6</sub> );de: 3.36 
(1 H, t, J=10Hz ), 3.83 (1 H, dd, J=3Hz , J=l 1Hz ), 3.972 (3 
H, s ), 3.974 (3 H, s ), 4.09 (1 H, m ), 4.59 (1 H, t, 
J=llHz ),4.69 (1 H, d, J=l 1Hz ), 7.03 (1 H, s ), 7.34 (1 H, t, 
J=7Hz ), 7.46 (1 H, t, J=7Hz ), 7.51 - 7.68 (5 H, m ), 7.73 (1 
H, d, J=8Hz ), 7.92 (1 H, br ),8.01 (1 H, s ), 8.23 (1 H, s ), 
9.46(1 H,s), 9.47(1 H,br) 

Working Example 10 

[0092] 

[Chemical Formula 110] 
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[0093] 

1 ->J □ □ *^)\s-5- 1 KP + V-3-(5,6,7- h'J > h+ V 

-iH-^>K-;i/-2-^;i/*;i/7K-;u)-i,2,3,6-^h 

: 7tKPtfPP[3,2-e]'T>K— ,»l/-7,8-i?* < »l/7H> 
ltv^./l> 9.9mg(17.3 // mol)£&E7k7-tZr--h'J 
;U 2.8ml [C;#ffiU l,8-v71f t*y^P[5,4,0]-7- 
0>t4t> 3.1 ^ 1 it\7L7)l<3 ^SHISlT^S 
T'jfiftLT 2.5 BtPalSlSS-tftco 

i£*T*l!&Sfefr LfcSL »*«EihJ- MJ 0 AT? 

A^PVhy77i--CNJrti->:xh7tKP77> 
l:2)[CttL;£JtfeS,f B <D2-(5,6J-h^h+V-l 
H-'T>K-^-2-'O^U7l«-^)-l,2,8,8a-7 L h7 
fcKP*>5'P:7P/*[c]tfPP[3,2-eH>K— JI/-4 
(5H)-7t->-6,7-V7a;U/K>ltv>^;U^ 8.1mg(8 
7.1%)#btL7ro 

[0094] 

NMR(CDCl 3 +DMSOd 6 ) 5: 1.48(lH,t,J=4Hz), 
2 . 1 3 (1 H,q, J=4Hz, J=8Hz),3 .26-3 .34( 1 H,m),3 .85 
(3H,s),3.89 (3H,s),3.91(3H,s),3.92(3H,s),4.04(3 
H,s),4.38( I H.d.J 1 1 H/).4.48(lH,dd,J=5Hz,J=10 
H/),6.82( 1 H.s).6.9()( I H.s).6.95( I H.d.J 2Hz).7.5 
7(lH,d,J=2Hz),7.59(lH,s) 

mmm n 

[0095] 

[lb in] 



[0093] 

1 -chloromethyl -5-hydroxy -3- (5, 6 and 7 -trimethoxy 
-lH-indole -2- ylcarbonyl ) - 1, 2, 3 and 6 -tetrahydropyrrole) 
it melted [3 and 2 -e ] indole -7, 8-dicarboxylic acid dimethyl 
9.9mg (17.3 ;mu mol ) in the anhydrous acetonitrile 2.8ml , 
light blocking doing with room temperature under argon 
atmosphere 1 and 8 -diazabicyclo [5, 4 and 0] - 7 -undecene 
3.1 including the;mu 1 , 2.5 hours it reacted. 

In reaction mixture it extracted with ethylacetate including 0.5 
mole dipotassium hydrogen phosphate aqueous solution and 
after sequential washing organic layer with water and 
saturated saline , it driedwith anhydrous sodium sulfate . 

Removing solvent , residue which it acquires it attached on 
[shirikagerukaramukuromatogurafii ](hexane :tetrahydrofuran 
=1:2) and 2 - (5, 6 and 7 -trimethoxy -1 H-indole -2- 
ylcarbonyl ) - I. 2. 8 and 8 a- [tctorahidoroshikuropuropa ] 
[c ] pyrrolo [3 and 2 -e ] indole -4 of pale yellow crystal (5 
H ) -on -6, 7-dicarboxylic acid dimethyl acquired 8.1 mg 
(87.1%). 

[0094] 

nmr (CDCKsub>3</sub>+DMSOd<sub>6</sub> );de: 1.48 
(1 H, t, J=4Hz ), 2.13 (1 H, q, J=4Hz , J=8Hz ), 3.26 - 3.34 (1 
H, m ), 3.85 (3 H, s ), 3.89 (3 H, s ), 3.91(3 H, s ), 3.92 (3 H, 
s ), 4.04 (3 H, s ), 4.38 (1 H, d, J=l 1Hz ), 4.48 (1 H, dd, 
J=5Hz , J=10Hz ), 6.82 (1 H, s ), 6.90 (1 H, s ), 6.95 (1 H, d, 
J=2Hz ),7.57 (1 H, d, J=2Hz ), 7.59 (1 H, s ) 

Working Example 1 1 

[0095] 

[Chemical Formula 111] 
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Me0 2 C C02Me 



HN, 




N' 
H 



[0096] 

mmm 10 

tmfficDftmz&y i-?pp^;u-5-tKP*v 

-3-(5-^h+iMH-Y>K— ^-^U^U/tf-.IU) 
-l,2,3,6-xh7tKPt°PP[3,2-eH>K— ;U-7,8- 
v*;b7tf'>i£v^;U 6.9mg(14// mol)frb 2-(5- 

^h+WH-^>K-;u-2-^;u*;u7K-;u)-i,2, 

8,8a-f h7t KP->^7 P^D / «[c]t°P □ [3,2-e]^ 

>K-;u-4(5H)-7|->-6,7-v*;u^>ltv>^;u 

4.0mg(62%)f#b*Lfc= 
[0097] 

NMR(CDCl 3 +DMSOd 6 ) 8 : 1.45(lH,t,J=4Hz), 
2 . 1 3( 1 H,dd, J=4Hz, J=8Hz),3 .3 1 ( 1 H,m),3 .83(3H, 
s),3.85 (3H,s),3.91(3H,s),4.44(lH,d,J=10Hz),4.5 
l(lH,dd,J=5Hz,J=10Hz),6.90 ~6.98(lH,m),6.99 
( 1 H,d,J=2Hz),7.04 ( 1 H,d,J=2Hz),7.4 1 ( 1 H,d,J=9 
Hz),7.54 ~7.60(2H,m) 

3WJ 12 

[0098] 

lit 112] 



[0096] 

Working Example 10 

1 -chloromethyl -5-hydroxy -3- (5 -methoxy -lH-indole -2- 
ylcarbonyl ) - I. 2. 3 and 6 -tetrahydropyrrole) 2 - (5 -methoxy 
-lH-indole -2- ylcarbonyl ) - 1, 2, 8 and 8 a- 
[tetorahidoroshikuropuropa ] [c ] pyrrolo [3 and 2 -e ] indole 
-4 (5 H ) -on -6, 7-dicarboxylic acid dimethyl 4.0 mg (62%) 
acquired from [3 and 2 -e ] indole -7, 8-dicarboxylic acid 
dimethyl 6.9mg (14;mu mol )with with similar method . 

[0097] 

nmr (CDCl<sub>3</sub>+DMSOd<sub>6</sub> );de: 1.45 
(1 H, t, J=4Hz ), 2.13 (1 H, dd, J=4Hz , J=8Hz ), 3.31 (1 H, 
m ), 3.83 (3 H, s ), 3.85 (3 H, s ), 3.91 (3 H, s ),4.44 (1 H, d, 
J=10Hz ), 4.51 (1 H, dd, J=5Hz , J=10Hz ), 6.90 - 6.98 (1 H, 
m ), 6.99 (1 H, d, J=2Hz ), 7.04 (1 H, d, J=2Hz ), 7.41 (1 H, d, 
J=9Hz ), 7.54 -7.60 (2 H, m ) 

Working Example 12 

[0098] 

[Chemical Formula 112] 
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MeO 



C02Me 




H 



mmm 10 

tmmcDJjmzM i-^ppy^;u-5-tKP**> 
-3-[5-[(iH--r>K— ;u-2--oi,a;u7|fc;i,)75/|- 
ih-OK— ;i/-2--oi,a;i,7|fc;i,]-i,2,3,6-Th7 

t KP tf □ □ [3,2-e]-r>K— ,»l/-7,8-i?* 
i?^^ 9.1mg(14jU mol)fr b 2-[5-[(lH-'f>K— 

;i/-2-'T < /i/* < »i/7H- < »i/)75/]-iH-'r>K— ;i/-2--r 
;U^;u^-;U]-l,2,8,8a-xh7tKPv^P^P/'v 
[c]ePP[3,2-e]'T>K-;i/-4(5H)-^-6,7-S?* 
;U7t?>»5?>^;UA< 6.1mg(71%)f#btlfco 
[0100] 

NMR(CDC1 3 +DMS0 6 ) <5 : 1.46(lH,t,J=4Hz),2. 
14(lH,dd,J=4Hz,J=8Hz),3.30 ~3.37(lH,m),3.86 
(3H,s),3.91 (3H,s),4.47(lH,d,J=10Hz),4.54(lH,d 
d, J=4Hz, J=l 0Hz),7 .03 (2H,m),7. 1 0( 1 H,t,J=7Hz), 
7.25 (lH,t,J=8Hz),7.35(lH,s),7.49(lH,d,J=9Hz), 
7.50( I H,d,J 8Hz),7.53~7.60(2H,m).7.66( I H.d.J 
8Hz),8.21(lH,s),9.68(lH,s) 



H; 

[0101] 

[lb 113] 



13 



[0099] 

Working Example 10 

1 -chloromethyl -5-hydroxy -3- [5 - [ (1 H-indole -2- 
ylcarbonyl ) amino ] - 1 H-indole -2- ylcarbonyl ] - 1, 2, 3 and 
6 -tetrahydropyrrolo 2 - [5 - [ (1 H-indole -2- ylcarbonyl ) 
amino ] - 1 H-indole -2- ylcarbonyl ] - 1, 2, 8 and 8 a- 
[tetorahidoroshikuropuropa ] [c ] pyrrolo [3 and 2 -e ] indole 
-4 (5 H ) -on -6, 7-dicarboxylic acid dimethyl 6.1 mg (71%) 
acquired from [3 and 2 -e ] indole -7, 8-dicarboxylic acid 
dimethyl 9.1mg (14;mu mol )with with similar method . 

[0100] 

nmr (CDCKsub>3</sub>+DMSO <sub>6</sub> );de: 1.46 
(1 H, t, J=4Hz ), 2.14 (1 H, dd, J=4Hz , J=8Hz ), 3.30 - 3.37 
(1 H, m ), 3.86 (3 H, s ), 3.91 (3 H, s ), 4.47(1 H, d, J=10Hz ), 
4.54 (1 H, dd, J=4Hz , J=10Hz ), 7.03 (2 H, m ), 7.10 (1 H, t, 
J=7Hz ), 7.25 (1 H, t, J=8Hz ), 7.35 (1 H, s ), 7.49 (1 H, d, 
J=9Hz ), 7.50 (1 H, d, J=8Hz ),7.53 - 7.60 (2 H, m ), 7.66 (1 
H, d, J=8Hz ), 8.21 (1 H, s ), 9.68 (1 H, s ) 

Working Example 1 3 

[0101] 

[Chemical Formula 113] 
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Me0 2 C CO 2 Me 



HN. 




H 



mmm 10 

tmmcDJjmzM i-^ppy^;i/-5-tKP**> 

-3-[5-[(^>V7 : 7>-2-'r;i/*;i/7H- < »l/)75/]-l 
H-*>K— ;i/-2--Ol/*;i,7|fc;i,]-l,2,3,6-Th7fc 
KPtf PP[3,2-eH>K-;U-7,8-v*;U/tf>ltv 
8.2mg(13//mol)frb 2-[5-[C<>y*77> 
— 2-'T < »l/* < »l/7H- < »l/)75/]-lH-'r>K— ;i/-2--C 
;U^;U7t«-;i/]-l,2,8,8a- J fh : 7tKPv'5P^P/'v 
[c]ePP[3,2-e]'T>K-;i/-4(5H)-^-6,7-S?* 
;U^>lty>^;U7t)<5.6mg(72%)f#btlfc 0 

[0103] 

NMR(CDCl 3 +DMSOd 6 ) <5 : 1.46(lH,t,J=4Hz), 
2 . 1 4(1 H,dd, J=4Hz, J=8Hz),3 .30 -3.36(1 H,m),3.8 
5(3H,s),3.91 (3H,s),4.48(lH,d,J=10Hz),4.55(lH, 
dd,J=5Hz,J=10Hz),7.02(lH,s),7.04(lH,s),7.33(l 
H,t,J=7Hz),7.46 (1 H,t,J=8Hz),7.5 1 (1 H,d,J=9Hz), 
7.54 ~7.65(5H,m),7.73(lH,d,J=8Hz),8.23(lH,s), 
9.59(lH,br) 

mmm u 

[0104] 
[lb 114] 



[0102] 

Working Example 1 0 

1 -chloromethyl -5-hydroxy -3- [5 - [ (benzofuran -2- 
ylcarbonyl ) amino ] - 1 H-indole -2- ylcarbonyl ] - 1, 2, 3 and 
6 -tetrahydropyrrole 2 - [5 - [ (benzofuran -2- ylcarbonyl ) 
amino ] - 1 H-indole -2- ylcarbonyl ] - 1, 2, 8 and 8 a- 
[tetorahidoroshikuropuropa ] [c ] pyrrolo [3 and 2 -e ] indole 
-4 (5 H ) -on -6, 7-dicarboxylic acid dimethyl 5.6 mg (72%) 
acquired from [3 and 2 -e ] indole -7, 8-dicarboxylic acid 
dimethyl 8.2mg (13;mu mol )with with similar method . 

[0103] 

nmr (CDCKsub>3</sub>+DMSOd<sub>6</sub> );de: 1.46 
(1 H, t, J=4Hz ), 2.14 (1 H, dd, J=4Hz , J=8Hz ), 3.30 - 3.36 
(1 H, m ), 3.85 (3 H, s ), 3.91 (3 H, s ), 4.48(1 H, d, J=10Hz ), 
4.55 (1 H, dd, J=5Hz , J=10Hz ), 7.02 (1 H, s ), 7.04 (1 H, s ), 
7.33 (1 H, t, J=7Hz ), 7.46 (1 H, t, J=8Hz ), 7.51 (1 H, d, 
J=9Hz ), 7.54 - 7.65(5 H, m ), 7.73 (1 H, d, J=8Hz ), 8.23 (1 
H,s), 9.59(1 H,br) 

Working Example 14 

[0104] 

[Chemical Formula 114] 
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[0105] 

2-[5-[(^>y77>-2-^;u*;b7K-;u)75/]-iH 

-^>K-;i/-2-^;i/*;U7K-;b]-l,2,8,8a-^h7t 
KPv^P^PA[c]tfPP[3,2-eH>K— ;U-4(5 
H)-7|->-6,7-v*;b7K>lti/^;U 9.07mg(15jU 
mol)^7-tzh-h'J^ 1.7ml IcRJSL 1M Sfc* 

*it o.85mi ^jp^ i n#ra«tfu=„ 

SJ6JSIC0.5M U>lt-7K*t*'J^.A7j<;#;i$ lm 

i£Jnx.-?pp*;uA-^$!/-;Kio:i)'ettii}U 

7c o 



[0105] 

2 - [5 - [ (benzofuran -2- ylcarbonyl ) amino ] - 1 H-indole -2- 
ylcarbonyl ] - 1 , 2, 8 and 8 a- [tetorahidoroshikuropuropa ] 
[c ] pyrrolo [3 and 2 -e ] indole -4 (5 H ) -on -6, 
7-dicarboxylic acid dimethyl 9.07mg thesuspension it 
designated (15;mu mol ) as acetonitrile 1.7ml and 1 hour it 
agitatedincluding 1 Mhydrobromic acid 0.85ml . 

In reaction mixture it extracted with chloroform -methanol 
(10: 1) including 0.5 Mpotassium dihydrogen phosphate 
aqueous solution 1ml , afterdrying, removed solvent with 
anhydrous sodium sulfate . 
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□ □7fs;uA:y^y-;u=iO:i)icr*iSf &kft 
JtftlSHtf) 3-[5-[(^>V^7>— 2-^r;u*;i//H 
-;i/)75/]-iH-^>K-;i/-2-^;i/*;i/7K-;i,]-i 

-^□ ; Ey ; 3 L ;i/-5-tKPJFi/-l,2,3,6-T L h : 7tKPIf 
PP[3,2-eH>R— J\,-7,&-*sJ}J\,titZs&is*7-fr 

W 8.3mg(81%)|#btl7c„ 

[0106] 

NMR(CDCl 3 +DMSOd 6 ) 5: 3.20(lH,t,J=10Hz), 
3.70(lH,J=10Hz),3.97(3H,s),4.02(3H,s),4.16 (1 
H,m),4.59(lH,t,J=10Hz),4.70(lH,d,J=llHz),7.06 
(lH,s),7.32~7.35(lH,m),7.44 ~7.48(lH,m),7.50 
(2H,m),7.58 ~7.61(2H,m),7.72(lH,d,J=8Hz),7.9 
6(lH,br),8.24(lH,s),8.69(lH,br),9.23(lH,br),10.0 
3(lH,br),11.06(lH,br) 

mmm is 

[0107] 
[^ 115] 



When residue which it acquires is refined with 
[shirikagemkuromatogurafii ] (chloroform :methanol =10:1 ) 
3 - [5 - [ (benzofuran -2- ylcarbonyl ) amino ] - 1 H-indole -2- 
ylcarbonyl ] - 1-bromomethyl -5 -hydroxy -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl of pale yellow crystal acquired 8.3 mg (8 1 0 b). 

[0106] 

nmr (CDCKsub>3</sub>+DMSOd<sub>6</sub> );de: 3.20 
(1 H, t, J=10Hz ), 3.70 (1 H, J=10Hz ), 3.97 (3 H, s ), 4.02 (3 
H, s ), 4.16 (1 H, m ), 4.59 (1 H, t, J=10Hz ),4.70 (1 H, d, 
J=l 1Hz ), 7.06 (1 H, s ), 7.32 - 7.35 (1 H, m ), 7.44 - 7.48 (1 
H, m ), 7.50 (2 H, m ), 7.58 - 7.61(2 H, m ), 7.72 (1 H, d, 
J=8Hz ), 7.96 (1 H, br ), 8.24 (1 H, s ), 8.69 (1 H, br ), 9.23 (1 
H, br ), 10.03 (1 H, br ), 1 1.06 (1 H, br ) 

Working Example 1 5 

[0107] 

[Chemical Formula 115] 
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C0 2 Me 




H 




H 



[0108] 

3-[5-[(^>V'77>-2-^;u*;b7K-;i/)75/]-iH 

-tKP+V-l,2,3,6-7 L h7tKPt°PP[3,2-e]'r> 
K-;i/-7,8-v*;i/7K>lti?>^;b 5.0mg(7.8jl/m 
ol), ^PP^flt-p-- hP7x";U 1.7mg(8.6jl/mo 
l)^*7K^h7tKP77> 0.4ml KfcSUKftT 
[Ch'jx^;i,75> 1.2 ju 1(8.0 ju mol)£;TSTLT 2 

i eraa^Lfco 

SltwSlc N-^l/ t°^7V> 1.3 ju 1(12 ju mol)£ 



n*;i/.M?ftS?U * 10%«Jtlt* 



[0108] 

3 - [5 - [ (benzofuran -2- ylcarbonyl ) amino ] - 1 H-indole -2- 
ylcarbonyl ] - 1 -chloromethyl -5 -hydroxy -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl 5.0mg (7.8 ;mu mol ), it melted chloroformic 
acid -p- nitrophenyl 1.7mg (8.6 ;mu mol ) in the anhydrous 
tetrahydrofuran * 0.4 ml and to under ice cooling dripped 
triethylamine 1 .2;mu 1 (8.0 ;mu mol ) and21 hour agitated. 

In reaction mixture overnight it agitated with room 
temperature including the N- methyl piperazine 1 .3;mu 1 
(12;mumol ). 

It diluted reaction mixture with chloroform , sequential 
washed with water 10% sodium hydrogen carbonate , water, 
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*#J£Htf> 3-[5-[(^>V^7>— 2-^;i/*;i/7H 

-;U)75y]-lH-'OK— )\,-2-4 

->/PP^f^-5-(4^f/l/t , '<7V>-l-l';i/*^ 

7H-;i/)^-+i/-l,2,3,6-T-h ; 7tKPtfPP[3,2-e] 

-C>K-;i/-7 J 8-i?*^^>K5?> i ?^A < 4.3mg(7 

2%)*6*lfc. 

[0109] 

NMR(CDC1 3 ) 5 : 2.37(3H,s),2.47 ~2.60(4H,m), 
3.35(lH,t,J=10Hz),3.60 ~3.74(2H,m),3.78(lH,d 
d,J=3Hz,J=HHz),3.83(2H,br),3.92 (3H,s),4.02(3 
H,s),4.20(lH,m),4.60(lH,t,J=llHz),4.69(lH,d,J= 
10Hz),6.98(lH,s),7.31 ~7.42(3H,m),7.46(lH,t,J 
=7Hz),7.57 (1 H,d,J=8Hz),7.60( 1 H,s),7.7 1 (1 H,d, 
J=8Hz),8.21(lH,br,s),8.35(lH,s).8.42(lH.s).9.42 
(lH,br,s),9.53(lH,br,s) 

^btlTcfcnll 2.7mg(3.5 U mol)£ 3M0.3ml trffi 

Iflfitf 2.7mg(95%)|#b^tco 
[0110] 

NMR(DMS0 6 ) <5: 2.88(3H,br,s),3.13~3.36(3H, 
m),3.45 ~3.60(3H,m),3.65(lH,dd,J=8Hz,J=llH 
z),3.83~3.97(lH,m),3.89(3H,s),3.95 (3H,s),4.1 1 
~4.27(2H,m),4.33 ~4.51(lH,m),4.59(lH,d,J=12 
Hz),4.81 (lH,t,J=l 0Hz),7.1 9(1 H,s),7.30( 1 H,t,J=8 
Hz),7.48 ~7.52(2H,m),7.62(lH,dd,J=2Hz,J=9H 
z),7.72(lH,d,J=8Hz),7.76(lH,s),7.82(lH,d,J=8H 
z),8.15(lH,br,s),8.23(lH,br,s),8.29(lH,s),10.46(l 
H,s),11.63(lH,s),12.85(lH,s) 

16 

[0111] 
[lb 116] 



1994-5-6 

after drying, removed solvent with colorless sodium sulfate . 

When residue which it acquires is refined with 
[shirikagerukaramukuromatogurafii ] (chloroform methanol 
=6:1 ) 3 - [5 - [ (benzofuran -2- ylcarbonyl ) amino ] - 1 
H-indole -2- ylcarbonyl ] - 1 -chloromethyl -5- (4 -methyl 
piperazine -1- ylcarbonyl ) oxy -1, 2, 3, 6-tetrahydropyrrolo [3 
and 2 -e ] indole -7, 8-dicarboxylic acid dimethyl of colorless 
crystal acquired 4.3 mg (72%). 

[0109] 

nmr (CDCl<sub>3</sub> );de: 2.37 (3 H, s ) 2.47 - 2.60 (4 H, 
m ), 3.35 (1 H, t, J=10Hz ), 3.60 - 3.74 (2 H, m ), 3.78 (1 H, 
dd, J=3Hz , J=l 1Hz ), 3.83 (2 H, br ),3.92 (3 H, s ), 4.02 (3 H, 
s), 4.20(1 H,m), 4.60(1 H, t, J=llHz), 4.69 (1 H, d, 
J=10Hz ), 6.98 (1 H, s ), 7.3 1 - 7.42 (3 H, m ),7.46 (1 H, t, 
J=7Hz ), 7.57 (1 H, d, J=8Hz ), 7.60 (1 H, s ), 7.71 (1 H, d, 
J=8Hz ), 8.21 (1 H, br, s ), 8.35 (1 H, s ), 8.42 (1 H, s ), 9.42(1 
H, br, s ), 9.53 (1 H, br, s ) 

When crystal 2.7mg (3.5 ;mu mol ) which it acquires is 
treated with 3 M0.3ml , precipitated crystal is washed with 
ether , acetate of colorless acquired 2.7 mg (95%). 

[0110] 

nmr (DMSO <sub>6</sub> );de: 2.88 (3 H, br, s ) 3.13 - 3.36 
(3 H, m ), 3.45 - 3.60 (3 H, m ), 3.65 (1 H, dd, J=8Hz , 
J=l 1Hz ), 3.83 - 3.97 (1 H, m ), 3.89(3 H, s ), 3.95 (3 H, s ), 
4.1 1 - 4.27 (2 H, m ), 4.33 - 4.51 (1 H, m ), 4.59 (1 H, d, 
J=12Hz ), 4.81 (1 H, t, J=10Hz ), 7.19(1 H, s ), 7.30 (1 H, t, 
J=8Hz ), 7.48 - 7.52 (2 H, m ), 7.62 (1 H, dd, J=2Hz , 
J=9Hz ), 7.72 (1 H, d, J=8Hz ), 7.76 (1 H, s ), 7.82 (1 H, d, 
J=8Hz ), 8.15(1 H, br, s ), 8.23 (1 H, br, s ), 8.29 (1 H, s ), 
10.46(1 H, s) 11.63(1 H, s), 12.85 (1 H, s) 

Working Example 16 

[0111] 

[Chemical Formula 116] 
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Me0 2 C 



HM 




•HC£ U N^V^ 0 

H 



Hffitf'J 15 

tH*l©*ttl=J:y 3-[5-[('<>V7 : 7>-2-'OU 
*;U7H-,»i/)75/]-iH-'r>K— >u-2— ryu^i^UTH 

-;i/]-l-?P^^;i/-5-fcKP+S/-l,2,3,6- : fh7 
tKPePP[3^-e]-f>K— ;i/-7,8-S?*;i/#>ll 
i/>^=-;U 11.8mg(17jUmol)frb 3-[5-[('<> , ;77 

>-2--f;i/*;i/#=;i/)75/|-iH--f>K— ;i/-2--f 
;u*;i/7|?=;i/]-i-^p^^;i/-5-(4->^;i/e^ 
: 7^>-l-'T^*;U7n-;U)^i>-l,2,3,6-T L h : 7t 
KPtfPP [3,2-eH>K— JU-7,8-i?:*J Jl,7K>Igi? 
6.5mg(47%)#btlf=o 

[0113] 

NMR(CDC1 3 ) <5 : 2.38(3H,s),2.47 ~2.58(4H,m), 
3.22(lH,t,J=10Hz),3.60~3.73(3H,m),3.75 -3.88 
(2H,m),3.94(3H,s),4.04(3H,s),4.28(lH,m),4.63(l 
H,t,J=10Hz),4.71(lH,d,J=HHz),7.03(lH,s),7.33 
(lH,t,J=7Hz),7.43(2H,br,s),7.47(lH,ddd,J=2Hz,J 
=7Hz,J=8Hz),7.58(lH,J=8Hz),7.61(lH,s),7.72(l 
H,d,J=8Hz),8.24(lH,s),8.34(lH,s),8.42(lH,s),9.3 
7 (lH,br,s),9.47(lH,br,s) 

m^Htz^B 4.2mg(5.2//mol)£i£l£i£<!:L 4.2 
mg(94%)f#fc„ 

[0114] 

NMR(DMSOd 6 ) 5: 2.85(3H,br,s),3. 10-3.42(3 
H,m),3 .45 -3 .65 (4H,m),3 .78-3 .84( 1 H,m),3.89(3 
H,s),3.95(3H,s),4.16(lH,m),4.26(lH,m).4.42( I H. 
m),4.55(lH,d,J=12Hz).4.83(lH.U I I Hz).7.20( I 
H,s),7.36 -7.40(lH,m),7.49 -7.53(2H,m),7.63(l 
H,dd,J=2Hz,J=9Hz),7.74 (lH,d,J=8Hz),7.78(lH, 
s),7.84(lH,d,J=8Hz),8.14(lH,s),8.23(lH,s),10.46 
(lH.s).10.50(lH.br).11.66(lH,s),12.91(lH,s) 



Working Example 1 5 

3 - [5 - [ (benzofuran -2- ylcarbonyl ) amino ] - 1 H-indole -2- 
ylcarbonyl ] - 1 -bromomethyl -5-hydroxy -1, 2, 3, 
6-tetrahydropyiTolo 3 - [5 - [ (benzofuran -2- ylcarbonyl ) 
amino ] - 1 H-indole -2- ylcarbonyl ] - 1 -bromomethyl -5- (4 
-methyl piperazine -1- ylcarbonyl ) oxy -1, 2, 3, 
6-tetrahydropyrrolo [3 and 2 -e ] indole -7, 8-dicarboxylic 
acid dimethyl 6.5mg (47%) itacquired from [3 and 2 -e ] 
indole -7, 8-dicarboxylic acid dimethyl 1 1 .8mg (17;mu mol ) 
with with similar method . 



[0113] 

nmr (CDCKsub>3</sub> );de: 2.38 (3 H, s ), 2.47 - 2.58 (4 
H, m ), 3.22 (1 H, t, J=10Hz ), 3.60 - 3.73 (3 H, m ), 3.75 
-3.88 (2 H, m ), 3.94 (3 H, s ), 4.04 (3 H, s ), 4.28 (1 H, m ), 
4.63 (1 H, t, J=10Hz ), 4.71 (1 H, d, J=l 1Hz ), 7.03 (1 H, s ), 
7.33(1 H, t, J=7Hz ), 7.43 (2 H, br, s ), 7.47 (1 H, ddd, 
J=2Hz , J=7Hz , J=8Hz ), 7.58 (1 H, J=8Hz ), 7.61 (1 H, s ), 
7.72 (1 H, d, J=8Hz ), 8.24 (1 H, s ), 8.34 (1 H, s ),8.42 (1 H, 
s ), 9.37 (1 H, br, s ), 9.47 (1 H, br, s ) 

It designated crystal 4.2mg (5.2 ;mu mol ) which it acquires 
as acetate and 4.2 mg (94%) acquired. 

[0114] 

nmr (DMSOd<sub>6</sub> );de: 2.85 (3 H, br, s ) 3.10 - 3.42 
(3 H, m ), 3.45 - 3.65 (4 H, m ), 3.78 - 3.84 (1 H, m ), 3.89 (3 
H, s ), 3.95(3 H, s ), 4.16 (1 H, m ), 4.26 (1 H, m ), 4.42 (1 H, 
m), 4.55 (1 H,d,J=12Hz ), 4.83 (1 H, t, J=llHz ), 7.20 (1 H, 
s ), 7.36 - 7.40(1 H, m ), 7.49 - 7.53 (2 H, m ), 7.63 (1 H, dd, 
J=2Hz , J=9Hz ), 7.74 (1 H, d, J=8Hz ), 7.78 (1 H, s ), 7.84 (1 
H, d, J=8Hz ), 8.14 (1 H, s ), 8.23(1 H, s ), 10.46 (1 H, s ), 
10.50 (1 H, br ) 1 1.66 (1 H, s ), 12.91 (1 H, s ) 
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[0118] 

;#ffiU io%xv;i/^^7 el620(p-*^— ^> 



[0119] 

[P388 iuaiia^iisErt^ttLfcv^^icfcj+^ffF 

«]«|-7^*(CDFi S»8~9Bi*)fl>|]SBfll::P3 

88 iuaiia^fflftsfcy i*io 6 ffl^*u«*s 



mm^mmit s~& e. i&mmiz 2 e/ii<d 

B»(C)lca*3ffi#S<D¥i$l£#H»(T)0> 

tb(T/c,%)T-sm«ai^^ij^L. i3o%^±s 



[0120] 
[312] 



1994-5-6 

[0118] 

Working Example 2 
antineoplastic activity 

It melted test compound making use of dimethyl sulfoxide , 
diluting appropriatelymaking use of 10% [emarufoa ] EL620 
(Rhone-Poulenc Co. make), it made test agent liquid . 

You appraised antineoplastic activity with following 
experimental system . 

[0119] 

P388cell per solid 1 X 10<sup>6</sup> transplant was done 
in intraperitoneal of [Appraisal in mouth which 
intraperitoneal transplant does P388cell ] female mouth 
(CDF<sut»K/sub> system, 8 - 9 weeks old ), in transplant 
next day test agent liquid single time, injection wasdesignated 
as intraperitoneal . 

As for solvent dosage control group as for 5 - 8 animals , 
medication groups mouth of 2 animals/group was used, 
antineoplasty effect was decided with ratio (T/C, % ) of even 
survival days (T ) of treated group for even survival days (C ) 
of solvent dosage control group ,130% or more was regarded 
validity. 

It showed result in Table 2 . 

[0120] 

[Table 2 ] 
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m n 


i 

(mg/k g) 


T/C 
[%) 


# # 


(rn g/k g) 


T/C 
(%) 


6 


1. 0 


1 7 3 


1 2 


0.125 


2 02 


7 


1. 0 


1 4 3 


1 3 


0.125 


1 79 


8 


0. 5 


1 9 0 


1 4 


0.125 


1 74 


9 


0.62 5 


2 1 5 


1 5 


4. 0 


1 8 6 


1 0 


0, 063 


1 4 3 


1 6 


1. 0 


2 03 


1 1 


0. 12 5 


1 4 9 









[0115] 

mmm 1 

io%$mit^ l Mskm. 2mM ?';u$~>, 100 

Ug/m\ ^lt*^-7'Tv>, St>' 2-/VCK 
□ +Vl^i?X;U7<K£;S7JnL7c RPMI1640 
i$*(^Ti$ft<!:P¥^)£ffl^T P388 ^Xfi 
lfil-lM!i^a.5xl0 5 cell/ml [ZpMU 96 ^7x 

isit^MfffKu 60// 1 -f-D. ±mz? 

U-McjSJOU jftIt#*JS*&(5%C02 . 37 
deg QT? 72 eraffi*Lfco 

[0116] 

Mosmann 0^;S(J.Immunol.Meth.,65, 55-63 s 

1983 )\zmwmmmzmzLtz 0 



With test above, as for compound of this iincnlion being clear 
topossess antineoplastic activity , selectivity in addition for 
cancer cell is high,useful. 

[0115] 

[Effects of the Invention ] 

Working Example 1 

tumor cell growth inhibiting activity 

It manufactured P388mouth leukemia cell , in 1.5 X 
10<sup>5</sup>cells/ml making use of 10% non- 
dynamicconversion fetal calf serum , 2mM glutamine , 
100;mu g/ml kanamycin sulfate , , and RPMI1640 culture 
medium (It calls below culture medium ) which adds 5;mu M 
2- hydroxy ethyl disulfide the aliquot 60;mu 1 each did in 96 
well mulch plate . 

It diluted test compound which is melted making use of 
dimethyl sulfoxide appropriately with culture medium , 
60;mu 1 at a time added to theabove-mentioned plate , 72 hour 
culture did with carbon dioxide gas incubator (5% 
CO<sub>2</sub>, 37deg C ). 

[0116] 

Raw remaining cell count was measured according to method 
(Journal of Immunological Methods (0022 - 1759) Meth., 65, 
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1983 )\zmwmmmzmzLtz 0 

Dulbecco <D'J>ltillfi;#;&(PBS)£ 
ffll^T 2.5mg/ml IzMMLtz MTT(3-[4,5-Dimet 
hylthiazol-2-yl]-2.5-diphcn\ llclra/olium bromid 
e );#;S^^7x;i/^fcy 20 pi 1 ? 3 B#Pa1 

mtt -jj-iis-z+fy&mMZittzc, 

U 540nm ©»JtJS*liJSLfc 0 

50% ± W PI±;I It (IC 50 ) I* * £ * & JO II 1= J* 

■r*«iaii<7)i»jtsa)j±is#j»S3!i^stij 

[0117] 
[Hi] 



Si : l! 



55-63, 1983 ) of the Mosmann. 

MTT (3 - [4 and 5 -Dimethylthiazol-2- yl ] - 2 and 5 
-diphenyltetrazoliumbromide ) solution which is 
manufactured in 2.5 mg/ml making use of phosphate buffer 
solution (PBS ) of namely, Dulbecco was added 20;mu 1 at a 
time per well , 3 hours culture were continued. 

0.04 Nhydrochloric acid -isopropanol liquid was added per 
well 1 60;mu 1 , MTT formazan which isformed with 
[pipetteingu ] operation was melted. 

well where cell has not entered was designated as 
background ,absorbance of 540 nm was measured. 

50% growth-inhibiting concentration (IC <sub>50</sub> ) 
produced from ratio and drug concentration of absorbance of 
the treated group for drug no addition group. 

It showed result in below-mentioned Table 1 . 

[0117] 

[Tabic 1 ] 





I C 50 




I C 5 0 




(n g/m 1 ) 


MMHNt 


(n g/m 1 ) 


6 


0. 3 1 


1 2 


0, 3 1 


7 


0. 27 


1 3 


0. 66 


8 


0, 24 


1 4 


0. 46 


9 


0. 32 


1 5 


40 


1 0 


0. 74 


1 6 


43 


1 1 


0. 63 
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